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EDICATIONS are generally 
offered to rank and fortune a- 
lone, though when theſe are united 
with learning and abilitics, they have 
certainly a ſtronger claim to our re- 
gard. For this reaſon I chuſe to de- 
viate from the uſual courſe, and ad- 
dreſs the following treatiſe to one of 
the firſt Names in the ſcience and 
practice of medicine; as, whatever 
may be the fate of the work itſelf, 
the public muſt approve my choice of 
Patron. Not but I muſt confeſs 
was partly ſwayed by a private mo- 
ive, wherein my filence might juſtly 

de deemed ingratitude. Your kind 
oncern for my welfare, and the in- 
ereſt you took in recommending me 
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to this place, would call for my 
warmeſt acknowledgments, were you 
leſs diſtinguiſhed in the profeſſion! 
Permit me then to offer to your notice 
this ſmall Tract, and to join to ſo re- 
ſpectable a name as Dr. ForurRx- 
GILL's, that of 


his faithful, 
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. | and obliged friend, 
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Bath, | | 
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INTRODU CTION. 


On the STUDY of MINERAL 
WaTERS in general. 


the preſent improved ſtate of medi- 
cal knowledge, it ſeems remarkable, 


chat fo little progreſs ſhould have been 


made in ſo important a branch of it, as 
that of the inveſtigation of the Nature and 
Qualities of Mineral Waters. Books, in- 
deed, have not been wanting, as upwards 
of two hundred volumes have been written 
on this ſubjet only. The accounts, 
however, tranſmitted to us, by the gene- 
rality of theſe Writers, are very little to be 


depended on, as they are moſtly filled 
with inſtances of the groſſeſt ignorance, or 
B 


miſrepre- 
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miſrepreſentation. Bold, however, as this 
aſſertion may appear, we ſtill think that, 
on examination, it will appear well found- 
ed, and believe that in the future part 
of our Work, ſuch inſtances of this will 
be produced, as will leave the Reader 
little reaſon to doubt its truth, 


We would not have it here under- 
ſtood, that we mean this as a reflection 
on all the books, without exception, 
that have been written on the ſubject; 
we are willing and ready to acknowledge 
ſeveral uſeful and important diſcoveries, 
which are to be found in works of this 
kind, It muſt, nevertheleſs, be owned, 
that, conſidering the great advances made 
in the other branches of the ſcience of 
phyſic, and in that eſpecially which would 
moſt aſſiſt diſcoveries of this kind, this 
in particular has not been improved in 
proportion with the reſt. A certain inge- 
nious Writer, a native of a neighbouring 
kingdom, who has included in his work a 
Diſſertation on the celebrated Waters 

| which 
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which we propoſe as the ſubject of the 
enſuing pages, has carried his reflections 
on this ſubject to a great length, and mace 
” many ſevere obſervations on the Faculty 
reſident there, for their ignorance of the 
principal remedy in their Materia Medica. 
How far this may be true, does not be- 
come us to determine; certain it is, how- 
ever, that a decency of language im- 
peaches no truth; and had the Author 
kept to that, his work would, probably, 
bave found that reception in the world, 
which the ingenious diſcoveries it con- 
tains entitle it to. We hope, however, 
that our Work will be as little obvious 
to objections of this kind as the nature of 
the thing will admit of. Opinions, in- 
deed, and ſome of thoſe, perhaps, of a 
pretty general nature, will be found diſ- 
puted ; but we hope it will be done in ſuch 
a manner, as not to give offence to thoſe 
who have written in ſupport of them.— 
When opinions alone are controverted, it 
may be alledged, that no apology is ne- 
ceſſary, as a certain degree of candour 

B 2 ought 
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ought to be the inſeparable attendant on 
learning; and that no man of ſcience 
ſhould be aſhamed to receive information 
from whatever channel it may be derived. — 
Specious, however, as this argument may 
ſeem, the practice of the world is widely 
different. Diſputes of this nature have 
been generally managed with great acri- 
mony, and have not infrequently dege- 
nerated from mere literary controverſies 
into perſonal ſatyr and invective. This 
obſervation, though particularly true in 
this inſtance, is not confined to phyſic, 
it having been an old general remark, 
that men are at leaſt as tenacious of 
their opinions as their We 
are too well ſatisfied of our own im- 
perfections, to deſire to enter into diſ- 


putes of this nature, and are ready to own, 
that, however probable our Theory may 
feem, it is by no means, even in our 
own opinion, free from objections. A 
conſciouſneſs of this will, we hope, make 
us ready to receive any information, or 


acknowledge any error, we have made. 
One 
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One merit, however, we hope we may 
pretend to, which is, that we have falſiticd 
no fact in favour of, nor ſuppreſſed any 
circumſtance in our experiments, that 
might make againſt our opinions. When 
any ſuch have occurred, we have related 
them faithfully, and, as far as reaſon, or 
a juſt probability would ſupport us, en- 
deavoured to reconcile them with our 
Theory, 

We have not, likewiſe, taken any expe- 
riment on the credit of others, but have 
repeatedly made all thoſe here related, 
How far we have ſucceeded, the world 
muſt judge ; we hope, however, for ſome 
indulgence, as our Work is compoſed, 
in a great meaſure, on a new plan. 


We ſhall now proceed to ſpeak of the 
cauſes which have prevented, or at leaſt 
retarded, the improvements we might 
have expected to have ſern in this branch 
of ſcience. The principal of which are 
the following. 


B 3 1. The 
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1. The want of chemical knowledge. 
That a certain degree of chemical know- 
ledge is neceſſary to thoſe who propoſe 
to inveſtigate the impregnations and qua- 
lities of Mineral Waters, will ſcarce be 
denied. As a proof, however, of it, if 
we look into the bocks written on this 
ſubject, while that branch of knowledge 
was little cultivated, and, of courle, few 
improvements made; or into thoſe of later 
date, whoſe Authors were defective in 
that ſcience, we ſhall be abundantly con- 
viſiced of the truth of this aſſertion. 


WMWWe there read of impregnations of 
Waters with ſubſtances, which we know 
are (in the ſtate, they are preſented to us 
by nature, and, of courſe, the ſtate in 
which they are generally expoſed to the 
action of the Waters) indifloluble in a 
watery fluid ; or elſe of ſuch ſubſtances 
'which, although ſoluble in water, we know 
to be mere creatures of Art only, and, of 
courſe, not to be expected to be met with 
among the operations of Nature. 

| ! $500 | Expe- 
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Experience, likewiſe, juſtiſics this I he- 
ory, and has proved moſt ot thoſe boaſtec 
«mpregnations to have exiſted only in the 
imagination of thoſe who have made the 
aſſertion, and has reduced the number ot 
the real and poſſible impregnations into a 
much ſmaller compaſs than the Advocates 
for Mineral Waters would be willing 0 
allow. 


We muſt not, however, too raſhly at- 
tempt to ſer bounds to the operations of 
Nature, as ſeveral ſurpriſing and uncom- 
mon phenomena have been produced by 
means that we are ignorant of, Subter- 
raneous fires, earthquakes, &c. numerous 
marks of which we ſee in many foſſile 
appearances, often interrupt the courſe of 
Nature, and fometimes imitate, and at 
others form, the fame productions with 
thoſe which had iſſued from the hands of 
the moſt elaborate Chemiſt. 


Nor muſt we always deny the impreg- 
nation of Waters with ſubſtances, from 
a pre-conceived opinion of their ind. 

B 4 lubility 
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lubility in a watery menſtruum; as many 


bodies are capable of ſo minute a diffuſion 
through the body of a fluid, as to pro- 
duce the ſame effects on the body, as they 
would have done in a ſtate of ſolution ; 
and, by that means, bring them under our 
definition of Medicated or Mineral Wa- 
ters. 


Neither, on the other hand, muſt we 
attribute too much to the diſſolvent power 
ot either ſimple water, or water when 
combined with ſuch ſubſtances as it might 
meet with in the bowels of the earth, and 
which might increaſe its ſolvent effects, 
trom a too great confidence in experiment. 
The circumſtances of theſe are oftentimes 


widely different, and many productions 


are exhibited which vary greatly from 
thoſe which our Theory would, at firſt 
ſight, lead us to imagine; and others, 
which, from the great frequency of their 
component parts in the bowels of the 
earth, we might expect often to meet with 


in the reſearches, are ſeldom, if ever 
ſeen. 
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ſeen. We ſhould be ſorry, however, to 
have it inferred from hence, that we mean 
to depreciate the advantage of an accurate 
knowledge of chemiſtry, to thoſe who are 
defirous of being acquainted with the hiſ- 
tory and uſe of Mineral Waters. Our in- 
tention is juſt the reverſe; as we mean on- 
ly to inculcate the uſe of an intimate 
knowledge of the principles of that ſcience 
to every one of thoſe who make this branch 
of medicine their ſtudy ; as by that means 
he would be enabled to explain many ap- 
pearances in nature, which ſeem different 
from, or even contradictory to, thoſe which 
he had ſeen in apparently ſimilar circum- 
ſtances produced in the courſe of experi- 
ment, and which would perplex and con- 
found one, who had only a ſuperficial know- 


ledge of the ſubject. 


Many phænomena of this kind, we 
frankly own, have hitherto eluded the at- 
tempts of the moſt accurate and ingenious 
Chemiſts, to reconcile with their general 
principles; but as many of theſe have 

B ; been 
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becn ſatisfactorily explained on a rational 
and coherent theory, and many appearan- 
ces, ſeemingly contradiftory, have been 
found to proceed from the ſame general 
cauſe, we may reaſonably expect that the 
remainder may not prove utterly irrecon- 
cileable with our general ſyſtem. 


This, we hope, will prove a ſufficient 
anſwer to thoſe, who alledge that all at- 
tempts to diſcover the properties or ef- 
fects of Mineral Waters on the human 
body, by chemical experiment, or analyſis, 
are vain and inſtgnificant, as there are ma- 
ny effefts produced by them, which are not 
to be accounted for from any diſcoverable 
impregnation. We may reply to this, 
moreover, that ſeveral ſuch there are ſtill, 
and many more there were, formerly, whoſe 
effects ſeemed equally inexplicable. 


Later experience has, however, demon- 
ſtrated, that they are not all, at leaſt, e- 
qually inſcrutable; and as many of their 
effects have, by the aſſiſtance of chemiſtry, 
been explained on juſt and rational princi- 
ples 
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ples of phyſic, what reaſon have we to 
deſpair that the remainder will, in time, be 
rendered equally clear ? 


To aſſert the contrary, would, were it 
applied equally to every branch of learn - 
ing, preclude all fearch whatever ; and, 
had it been formerly obſerved, would kave 
hindered us of many of the uſeful and im - 


portant diſcoveges we now enjoy. 


An accurate knowledge of chemiſtry 
is likewiſe requiſite in the examination ot 
waters, to diſtinguiſh their original con- 
tents from thoſe which are only the pro- 
duct of the experiments. From inatten- 
tion to this circumſtance, many miſtakes 
have been committed, and many ſuppoſed 
diſcoveries have been made, of impregnati- 
ons which never had any exiſtence in the 
water before thele were made. 


2dly, Abuſe and confuſion of terms. 
This cauſe is nearly connected with the 
former, and proceeds, in a great meaſure, 
from the ſame origin ; it having been an old 
B ob - 
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obſervation, that no ſcience ever arrives at 
any conſiderable degree of perfection until 
its terms are accurately defined. If this 
rule holds gencral, we may pronounce this 
branch of knowledge to be at an exceeding 
low ebb, as there are ſcarcely two Writers 
on the ſubject of Mineral Waters, who 
have applied the ſame ſignification to ſi- 
milar expreſſions. It 1s, indeed, greatly 
to be doubted, if the Authors themſelves 
had any poſitive ideas affixed to many of 
their terms, as they ſeem to be more fre- | 
quently drawn from ſome poſſible, or, as ; 
their fancy might ſuggeſt, probable pro- | 
duction, than from experiment tending to | 
prove that ſuch facts had really happened. | 
This imperfection is juſtly charged on moſt 
of the antient Writers, and, indeed, was 
more pardonable in them than in many of 
their ſucceſſors the moderns, who, not- 
withitanding they have wrote ſince more 
accurate, and explicit ideas were affixed to 
chemical terms, have ſtill purſued the 
ſame unintelligible path with their prede- 
ceſſors. A late Writer of a voluminous 
Treatile 
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Treatiſe on this ſubject has been grievouſly 
faulty in this reſpect, as many of his terms 
are inexplicable, others contradictory, and 
no ſmall ſhare of the remainder ſcarcely 
differing more from one another, than they 
do from thoſe things which, from a view 


of their name, we ſhould imagine they 


were intended to expreſs. 


Many of theſe Writers, like the Alche- 
miſts of old, have made a notable uſe of 
theſe confuled and unintelligible terms, 
in order to cover their own ignorance ; 
juſtly ſuppoſing that no one could object to 
terms, however unintelligible, which the 
cuſtom of their predeceſſors had eſtabliſhed, 
the very obſcurity of which would lead 
many to believe implicitly in the ſagacity 
and learning of the Author, while the 
means of its detection muſt be in the hands 
of few, and thoſe, perhaps, too deeply in- 
tereſted ro make the diſcovery, 


Had this been properly attended 
formerly, we ſhould, in all probability, 
have ſeen many of the unmeaning and un- 

intel; 
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intelligible terms, which now diſgrace this 
branch of learning, exploded, and new 
and explicit ones ſubſtituted in their 
place. 


268ly, Want of method has been like- 
wiſe a principal ſource of this obſcurity, as 
that neceſſarily produces circumlocution, 
and not infrequently confuſion, 


For want of this, many of our Authors 
ideas appear ſo dark and unintelligible, 
and, probably, from a conſciouſneſs of it, 
were unwilling to part with terms fo well 
adapted to them, being deſirous, like the 
Painter of old, to cover with a veil what 
they were unable to expreſs. 


4thly, Lucre of gain, likewiſe, has been 
the occaſion of much ignorance, as well as 
falſhood and miſrepreſentation on this ſub- 
jet. The Practitioners from whom they 
might be chiefly expected, have been fear- 
ful of making, and ſtill more of diſcloſing, 
the event of experiments made -on the 
Mineral Waters which they attended, leſt 
their 
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their impregnations ſhould be diſcovered to 
be ſuch as might be eaſily imitable in 
equal perfection by the hand of art, and 
by that means deprive themſelves of many 
of their lucrative ſources, by preventing 
the reſort of people to a place for a thing 
fo caſily procurable at home. 


Another reaſon, and perhaps a more 
juſtifiable one, is, that ſince a patient's 
good opinion of the efficacy of his me- 
dicines, is, in many caſes, neceſſary, and 
at all times favourable to his cure, by 
ker ping up his ſpirits, and ſecuring his 
obſervation of the Phyſician's directions; 
ſhould many of theſe boaſted arcana, 
however efficacious in practice, be at once 
laid open, and diſcovered to be no more 
than the moſt common and ſimple ſub- 
ſtances, it might diminiſh his confi- 
dence in the remedy, and by that means 
deprive him of many of the advan- 
tages otherwiſe to be expected from it. 
They were, therefore, unwilling to en- 
courage ſcrutinies of this kind, being 

con- 
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contented with a few practical obſervations 
on the effects of the Waters, and deſirous 
that the chemical diſcovery of their con- 
tents ſhould, like the Roman Palladium, 
remain locked up in the moſt ſecret part of 
the Temple, ſcarce to be looked on even 
by the Frieſts themſclves, 


A celebrated Writer on this ſubject, has 
carried his arguments on this head much 
farther, and has brought ſeveral grievous 
accuſations againſt the faculty of Phyſic ; 
as having, for lucrative motives, ſo miſ- 
repreſented or falſified the qualities of the 
Waters where they reſided, as to adapt 
them to every diſorder, or ſtate of it, in- 
cident to the human body, Were this 
charge true in its full extent, grievous 
indeed would be the imputation; as it 
would be reducing the principles of their 
profeſſion to the ſtandard of the loweſt 
empyriciſm; and, what is of ſtill more 
conſequence, how melancholy muſt be the 

fituation of the generality of thoſe who 
apply to ſuch practitioners for rclief _ 

uc 
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ſuch, indeed, the advice of a late great 
and worthy Phyſician might be well ap- 
plied—To peruſe the Sixth Commandment. 
We are, however, fully ſatisfied that this 
Author has carried his reflections to a very 
unjuſtifiable length. Some few might per- 
haps be found, to whom ſuch an imputation 
might be applicable, as it can never be 
expected that the profeſſors of medicine 
ſhould, more than other men, be uniform- 
ly, and without exception, juſt and honeſt, 
But we are well ſatisfied, that the number 
of theſe is very ſmall, in compariſon with 
thoſe who would even ſhudder at the 
thought.—Some prejudice, perhaps, is in- 
ſeparable from our nature; it is not there- 
fore to be expected, that our profeſſion 
alone ſhould be diveſted cf it. Many 
practitioners, ſeeing the good effects of the 
Waters at which they reſided, might be 
tempted to extend their uſe to mare caſes 
than their unprejudiced reaſoning might 
fully juſtify. But is not this the caſe with the 
profeſſion in general? What practitioner 
can ſafely aſſert he has not ſome partiality 

far 
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for a particular medicine above the reſt ? 
] believe few can avow it; and, if they 
ſhould be ſo blind to their own prejudices, 
thoſe who would examine their practice 
would ſoon make the diſcovery for them. 


Prejudice of opinion, likewiſe, in fa- 
. your of ſome particular theory, has miſled 
many of the Writers on this ſuhject. 
Many had formed their opinions. before 
they made their experiments. It is pro- 
bable, therefore, that many of thoſe which 
ſeemed contrary to their opinion were ſup- 
preſſed, or miſrepreſented; while others, that 
ſeemed to ſavour it, were carefully remarked. 


It is a common complaint, like- 
wiſe, of books of this kind, that they 
ſeem to be written to the learned only; 
their meaning being ſo enveloped in terms 
of art, as to render them unintelligible to 
the reſt of the world. This evil is, in 
ſome meaſure, a neceſſary one, as cvery 
ſcience has peculiar technical terms belong- 
ing to it, without which we ſhould not be 
able to give a clear idea of what we mean 
| | ro 
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toexpreſs, without much circumlocution and 
tautology. This, however, by the antient 
Writers was carried to a very extravagant 
length, inſomuch that they could ſcarte 
expreſs the moſt ſimple idea, without the 
uſe of ſome abſtruſe technical term. La- 
ter improvements have, however, greatly 
diminiſhed this formidable hoſt, whereby 
the avenues to this branch of learning 
were formerly ſo ſtrongly barricadoed, and 
has reduced them to a few, and thoſe ſim- 
ple, expreſſive, and eaſily underſtood, 


The uſe of an accurate chemical exa- 
mination of the Waters, will, we hope, 
want no proof with men of learning and 
candour. Some cavils have, however, 
been frequently raiſed againſt any attempts 
of this kind, as being impoſſible to be 
brought to the deſired degree of perfec- 
tion, and therefore more apt to miſlead, 
by ſubſticuting an uncertain or falſe theory, 
in room of an approved method, which 
time and experience had confirmed. The 
firſt of theſe objections has been, as we 


hope, 
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hope, already removed: And we would 
farther aſk, Whether a ſearch into the 
cauſes of effects, is unworthy the Phyſi- 
cian, or Philoſopher ? 


To the ſecond we would anſwer, that 
no attempt is made to overthrow the good 
effects of the Waters in thoſe caſes which 
experience has juſtified, nor to extol their 
uſe in others which it has condemned. 
We are far from wiſhing togſee a ſyſtem of 
phy ſic, or indeed the application of any 
particular medicine, founded on theory 
only, independent of practice. But is not 
a ſearch into the cauſes of effects conſiſtent 
with a due regard to practical knowledge ? 
Do they not mutually illuſtrate one another ? 
But we hope it is needleſs to purſue this 
argument farther, We will venture, how- 
ever, to point out a few of the advantages 
which might accrue to the publick from a 
work of this kind, if accurately performed. 


Were the contents of the Waters aſcer- 
tained, it would enable the Phyſician to 


form a better judgment of their uſe in 
phy ſic, 
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phyſic, from a compariſon of tho effects 
on the human body, of the ſame, or fi- 
milar ſubſtances, uſed as articles of medi- 
cine, with which the Water is impreg- 
nated, with the Waters themſelves. — 
Might not this extend their uſe to many 
caſes in which their efficacy is at preſent 
unknown, and inſtruct us in a better me- 
thod of adminiſtring them in others, in 
which their good effects are acknowledged? 
Would it not be of ſervice to thoſe prac- 
= tinoners, who reſide in diſtant places, who 

have had no opportunity of making ex- 
= periments on, or of ſceing the effects of, 
* the Waters? Would they not then be en- 
a bled to judge of the proper application 
> of theſe Waters in certain diſorders, from 
* analogy of the effects of the ſame, or ſi- 
© milar ſubſtances with which they are ac- 
* quainted? It is needleſs to expatiate on the 
uſe of this. A perfect knowledge of the 
chemical contents of the Waters would be 
of great ſervice likewiſe to the practiſing 
Phyſician at the place. 


Moſt 
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Moſt of the Mineral Waters are very 
apt to have their component parts ſeparat- 
ed, (which deſtroys their original effect,) on 
admixture of any foreign body. As it is of- 
ten judged neceſſary to take ſome medi- 
cines along with, and frequently in, the 
Waters, a knowledge of this kind would 
inſtruct us in the choice of theſe, either to 
ſelect ſuch as would leaſt alter their origi- 
nal nature, or elſe, from a knowledge of 
the compound formed by the medicine and 
the waters, to enable us to form ſome judg- 
ment of the effects likely to be produced 
by ſuch a combination. 


We ſhall now proceed to give the plan 
of our work ; and, firſt, we ſhall premiſe 
an account of Mineral Waters in general, 
and of thoſe ſubſtances with which they are 
capable of being impregnated, 


Secondly, We ſhall give an account of 
the moſt approved means to be uſed for 
diſcovering theſe impregnations. 


Thirdly, We ſhall relate our experiments 
made on the Bath Waters, and endeavour 


to 
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to apply the foregoing rules to the diſco- 
very of their contents. 


Laſtly, We ſhall make a brief applica- 
tion of the whole, to the practice of Phar- 
macy and Medicine, 


PART 


r 


| ATER has been divided by the 
8 Chemical Writers into two kinds, 
but this is not quite correct, as we know 
but one kind of Water. Whether this 
Water be an element, or a compound, 1s 
not at preſent to our purpoſe to enquire. 
It ſeems, however, to have as good a title 
to the epithet of elementary as moſt bodies. 
& It is a body that has fluidity and firmneſs 
in different circumſtances, and is particu- 
== larly dilpoſed with reſpect to oily bodies. 


Water, as it is capable of diſſolving 
many ſubſtances, may, from a perſectly 
pure ſtate to that of the greateſt impurity, 
undergo various degrees of impregnation. 
Hence it is divided into fmple, or common, 
= and compound, or mineral, 

} C This 
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This diviſion muſt be rather imperfect : 
Furſt, becauſe we know no Water perfectly 
free of ſome degree of impregnation ; and, 
ſecondly, as this diviſion is only from dif- 
ferent degrees of the ſame quality, it muſt, 
conſequently, be inaccurate, 


But by Common Water they would 
underſtand ſuch, whoſe impregnation is 
not obvious to the taſte or ſmell, and 


which has no ſenſible action on the human 
body. 

By Mineral, where it has the contrary 
properties, 

Even in Common Water, according to 
this diviſion, there are various impregnati- 
ons, which may be chemically diſcovered ; 
from the waters of the atmoſphere, from 


whence all the reſt proceed, to that of 
ſprings, rivers, and lakes. 


of 


0 


Of MIZ AT WATERS, 
Arict fo called. 


ERE we to attend to the various 

chatacters and analyſes that have 
been given in books, of the different Mi- 
neral Waters, we ſhould, at firſt ſight, be 
led to imagine there was a great diverſity 
of them ; but, on examination, the con- 
trary appears evident. 


It has been before obſerved, that theſc 
fats have been, in general, groſly miſre- 
preſented, and, as ſuch, can never be the 
foundation of rational concluſions. In 
ſuch a complicate caſe, therefore, to reaſon 
@ Priori will be the only certain method, 
and then ſee if the concluſions we draw 
from thence are compatible with ſuch facts 
as we can depend upon, 

iſt. Spring Waters are chiefly impreg- 
nated with foſſil ſubſtances ; for if ever 
they contain 2 or animal matters, 

2 


1 
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it is in ſo ſmall quantities as to bring them 
under our firſt diviſion of Common Water. 


2dly. As to foſſil matters, they may 
contain, in ſolution, every thing that water 
is capable of diſſolving, but no other. 


But here, however, we muſt be cautious 
of aſſuming principles ; for argillaceous and 
Le earths have been found diſ- 
olved in water, but then the impregnation 
is extremely flight. 

But in order to determine accurately all 
the poſſible impregnations of Waters, we 
ſhall take a view of the different forms of 
bodies, and ſee in what circumſtances they 
are ſoluble in water. 


— 8 — 


9 2 — 
— 5 


Water is capable, likewiſe, of containing many 
bodies ſubtilely divided in à diffuſed ſtate. This 
ſeems to be the caſe with many oily bodies, ſulphur 
per ſe, and perhaps ſome earths, which are not capa- 


Of 


1 
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LL Saline Bodies we know to be ſo- 
luble in water; but notwithſtanding 


general ſolubility, only Simpl Saber 
#. 


this 
the proper foſſil matters, and Boa: 

not thoſe of artificial produc- , 

tion, can be admitted of. 
Hence the nitrous and vege- Men. muri- 


e, and wvige- 


table acids are to be rejected, tablt, net - 
and the acid of ſa ſalt, laintd it Ae 
though « fol prod e&ion, wr . . 
yet as it is never known to be found in a 
ſeparate ſtate, ſo it never can, by itſelf, 
impregnate a Mineral Water. The vi- 
triolic acid, from its almoft e 
univerſal diſtribution through ow 
the bowels of the carth, has been more ge- 
nerally ſuppoſed to do ſo. But then its 
attractions are ſo genera), and fo potent, 
as prevent its remaining long unaſſociated. 
The ſuppoſition of its being in a ſeparate 
ſtate in the bowels of the earth, proceeded 
C 3 from 
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from the notion of its giving riſe to the in- 
flammable damps in mines, and from the 
acidulous tartneſs in ſome waters. The 
firſt of theſe is a mephitic air, and the ſe- 
cond a decompoſition ; for the ſulphure- 
ous pyrites that contain iron, are very ſub- 
ject to deliqueſcence on expoſure to the air. 


Hence if they arc expoſed in any ſubter- | F 


raneous cavern, the vitriolic acid may be 
thus ſeparated, and if this decompoſition 
takes place not far diſtant from the ſurface, 
it may impregnate the ſpring before it be 
prevented by any freſh attraction. 


The celebrated Dr. Lucas *, in his Dif- 
ſertation on the Bath Waters, ridicules the 
notion of ſulphur ſubſiſting in any water, 
together with a ſuperabundant acid. Had 
he conſidered the laſt mentioned circum- 
ſtance, which ſo frequently happens, he 
would have found nothing abſurd in ſuch 
a ſuppoſition. In all waters impregnated 
with ſimple ſulphur in a diffuſed ſtate, this 


2 


— "2 — 


* Lucas, Vol. III. p. 252 
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may happen from a decompoſition of the 
ſulphur when expoſed to the air. 


This may be illuſtrated by a familiar 
inſtance. It is well known that flowers of 
ſulphur, when kept, contract an acidulous 
taſte, from the flying off of the phlogiſ- 
ton, and leaving the acid ſeparate, though 
adhering to the remaining ſulphur. For 
this reaſon, the London College directs 
them to be waſhed with warm water, in 
order to clear them of their ſuperabundant 
acid, 


It is well known, likewiſe, that ſulphur 
is more liable to decompoſition when kept 
in a moiſt, than in a dry ſtate. 


There is another fact which ſupports the 
poſſibility of an acid in water. The vitri- 
olic acid, as combined with iron, is gene- 
rally in its volatile ſtate, and, when diffuſed 
in water, ſoon ſeparates from the iron, and 
lets it fall in the form of ochre. 


This has been obſerved in ſeveral cha- 
Iybeates, where the acid has been fo obvi- 
TY ous 
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ous as to the colour of ſyrup of 
violets, But as the firſt circumſtance is 
rare, and could furniſh only a temporary 
impregnation, and as the latter is only the 
decompoſition of a chalybeate, we cannot 
admit'of a Mineral Water originally im- 
pregnated with the vitriolic acid. 


 .,  2dly. The Muriatic acid, or 
ok acid of fea ſalt, is the only 0- 
ther foffil acid. This is contained in fewer 
foffil productions than has been imagined, 
and is not, in like manner, ſubject to de- 
compoſition; therefore we exclude it. 


3dly, The other two acids, as we ſaid 
before, are never found native, The in- 
genious and learned Dr. Heberden, in his 
Kemarks on the pump-water of London, 
has, however, mentioned the 
nitrous acid per /e, as the 
predominant impregnation in moſt of the 
waters he examined. We would willingly 
pay all due deference to the authority and 
judgment of this learned Gentleman, bur, 
as he has not recited the methods he took 
in 


Nitrous acid. 
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in-dereRing this ſubſtance, we cannot help 
ſuſpecting it to be either a miſtake of this 
for the volatile vitriolic acid, which, in 
ſome circumſtances, ſuch as its decompo- 
ſition by the fixed vitriolic acid, its exhal- 
ing a powerful odour, &c. much reſembles 
the nitrous, or elſe the decompoſition of 
ſome ſubſtance containing the nitrous acid 
uſed in the experiment. 

We have, ourſelves, made ſeveral experi- 
ments to this purpoſe, and have added a 
fixed vegetable alkaline ſalt to a great 
number of pump waters, but never could 
diſcover the ſmalleſt particle of nitre, on 
evaporation, which muſt have been the 
caſe, had the water contained the nitrous 
acid in ſubſtance. 

Dr. Cullen likewiſe, the late ingenious 
Profeſſor of Chemiſtry at Edinburgh, has 
made many experiments to the ſame pur- 
poſe, but without diſcovery of any traces 
of ſuch an i We would 
not, however, from any reaſoning à priori, 
deny the exiſtence of any fact ſupported by 
C5 the 
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- 


the authority of ſo competent a judge as 
Dr. Heberden. 


We will venture, however, to ſuggeſt a 
thought, which, perhaps, may reconcile 
both theſe opinions. The ſpring water of 
Eondon, which was the ſubjeft of the 
Doctor's experiments, was, as he obſerves, 
« liable to many impurities from cellars, 
„ burying-grounds, fewers, and many o- 
ther offenſive places, with which they 
* undoubtedly often communicate.“ 


Nitre we know to be the produce of pu- 
trefaction, and gained in largeſt quantity 
by a lixiviation of thoſe earths which have 
had the greateſt proportion of animal or 
vegetable ſubſtances left ro putrefy in 
them. Is it not very probable that theſe 
ſprings may be impregnated in this man- 
ner? , This is farther illuſtrated by what 
the Doctor ſays afterwards, ** that a cer- 
„ tain' ſpring in the City never fails ts 
yield a portion of volatile alkali in diſ- 
* tillation, which is always the product of 
Si IT, and, probably, owing to 

* ſore 


Of Saline Mixzzaut Warzss. 35 © 


s ſome animal ſubſtances with wich it is 
e tainted in its paſſage under ground.” 
In the nitre manufaRories, the ſubſtance 
procured on waſhing the earth, is ſaid to 
be a nitrous ammoniac, or the nitrous acid 
combined with a volatile alkali, which is 
changed into nitre by lixiviating it with 
pot-aſhes. In all probability, the wells the 
Doctor examined contained the nitrous 
ammoniac likewiſe, which, if any fixed al- 
kaline ſubſtance was uſed in making the 
experiment, would be decompoſed, raiſe 
an efferveſcence, and, on evaporation, leave 
a perfect nitre, in the ſame manner as if the 
nitrous acid had been preſent in the water 
uncombined with any other body. 


It is poſſible, likewiſe, though we never 
before heard it aſſerted, to ſuppoſe a me- 
thod by which a ſpring might be impreg- 
nated with the nitrous acid in its ſeparate 
ſtate, Should any of the ſprings which 
contain the nitrous ammoniac, communi- 
cate with any which, from ſome of the cir- 
cumſtances before mentioned, contained the 

C6 vitriolic 
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vitriolic acid in a ſeparate ſtate, a — 

ſition might happen, by which m- 
_ acid — be diſengaged from the 
volatile alkali, and, thus left by itſelf, dif- 
fuſed through the water. Here, however, 
another difficulty occurs. The vitriolic 
acid is always found, when native, in a vo- 
latile ſtate, in which it will not decompoſe 
any neutral ſalt formed by the other acids. 
To this, however, we may anſwer, that the 
volatile vitriolic acid, on being largely di- 
luted with water, is in part reſtored to its 
fixed ſtate, which may ſerve to account for 


this appearance . 

A great reaſon to lead us to believe, that the ai - 
trous acid is never found native, 1s, that the ſmalleſt 
portion of cubic nitre was never yet found in any a. 
nalyfis of ſprings. As common ſalt is accumulated in fo 
"prear quantities in the earth, it muſt oſten be changed 
into cubic nitre, were the'nitrouractd prefent there. 


+ This ſeems true with reſpect to the volatile vi. 
triolic acid per {, but will not hold of it when uni. 
ted with iron, as, in that caſe, it ſeems to be entirely 
diſbpated on its communication with the atmoſphere. 
This metal ſeems to have a power of rendering even 
the fixed vitriolic acid in ſome degree volatile; as we 
fee in ſolutions of green vitriol, which, on Randing 
expoled to the air, ſuffer a decompoſition, owing to 
the acids ffying off; which occaſions the precipitation 
of the iron in a flaky ochrous form. 
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difficulty occurs, in aCc+ 
of the muriatic 
ſprings ; the exiſtence of 
which has the authority of the ſame learned 
Gentleman to confirm ir. When com- 
bined with the foffil alkali, in form of ſea 
ſalt, it is the moſt frequent impregnation 
we meer with ; but we have not found any 
Author who has mentioned this ſubſtance 
uncombined, as being preſent in any Mi- 
neral Water. 


It 1s poſſible, however, to account for 
this, in the ſame manner as the laſt men- 
tioned. 


Should any of the ſprings, which are ac- 
cidentally i with the volatile 
alkali, communicate with any that contain 
the vitriohie acid, either pure, or united 
with iron, in form of a chalybeate, a vi- 
triolie ammoniac would be formed. Should 
this afterwards communicate with any 
ſource containing common ſalt, a double 
decompoſition would enſue, and a Glau- 


3 | ber's ſalt, and fal ammoniac, would be re- 
43 ſpectively 
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ſpectively formed in place of the others. 
If to this ſhould be added, in the courſc of 
experiment, a fixed alkaline ſalt, a de- 
compoſition, attended with efferveſcence, 
would happen, and a common ſalt, or (al 
digeſtivum,, would be found on vapora- 
tion; in the ſame manner as i the water 
had originally contained the pure muriatc 
acid. 

Several Chemiſts have aſlcrted the ex- 
iſtence of ſal ammoniac in iprings. Dr. 
Cullen allows the poſſibility of ir, but re- 
ſtrains it to ſuch places as it might have 
been produced in by inflammation, !uch as 
adhering to the lava of volcanos, &c. 
That it is often produced by inflammation 
is an undoubted fact, but there are reaſons 
to believe that this is not the only method 
by which it may be formed. Many great 
Chemiſts have been of opinion, that both 
nitre and common falt,owe their origin to 
putrefaction, and that they may be reſpec- 
tively produced, by a flight variation in 
that 
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that proceſs . If this be probable of 
common ſale, we ſhall find + it much more 
ſo of ſal ammoniac, as one of us compo- 
nent viz. the volatile alkali, is con- 
ſtantly produced, in ſo large proportion, 
in every putrefying ſubſtance. If this be 
true, we may ſuppoſe the ſal ammoniac ax 
once formed and communicated to the 
water by the means above mentioned. We 
beg leave to acquaint our reader, that 
what we have here laid down, we offer 
only as matter of conjecture, and that. 
even in our own opinion, rather a diſtant 
one. 

Granting, however, that Water has been 
found combined with fuch ſubſtances, as 
this happens only in accidental circumſtan- 
ces, we cannot admit them into our liſt of 
native impregnations of Mineral Waters. 


— 


22 —— 


This is, by mot, attributed to the different 
proportions of moiſture in the putrefying ſubſtance ; 
a ſmaller producing nitrous ammoniac, or nitre, and 


A 2 larger common ammoniac, or common falt. 


+ The convertibility of the fixed and volatile al- 
kalieyiato one another, render this more probable. 
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p ws "The vegetable acid we know 
8 to be a artificial pro- 
duction, and never found native in the 
bowels of the earth. 
With reſpe& to the fixed alkalis, we 
may exclude the vegetable 
2 %. one, as being entirely artificial, 
and which can never be acci- 
dentally waſhed down in ſufficient quantity 
to impregnate a running water. 


This, however, is by no means the caſe 
Vith the foſſil alkali, ſince we 
| —_— know it is preſent in the Mi- 
neral kingdom, both in a compound ſtate, 
and per ſe. The firſt perſon who obſerved 
its preſence in Mineral Waters was the ce- 
lebrated Dr. Stahl. It is, however, far 
from being a common impregnation, nor 
have we ſeen any thing wrote ſatisfactotily 
on this ſubject. 
© Dr. Hofman, likewiſe, purſued this ſubjeR ſas- 


— has adduced ſeveral arguments in proof 


— | — 
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The volatile alkali comes | 
next in order, This is con- n 
tained in vegetable and animal ſubſtances, 
eſpecially ſuch as approach towards putre- 
ſation, when it is copiouſly generated, It 
is generally, however, believed, that the 
foſſil kingdom never affords it native. 
Some ſtones, indeed, have been found, 
which, on being broken, or rubbed againſt 
each other, give out an odour reſembling 
the volatile alkali, from whence the name 
is taken, Lapis Suillus. 

Dr. Cullen, however, accounts for this, 

from ſome vegetable or animal ſubſtances 
being waſhed down, when in a putrid 
ſtate, and theſe incruſtations forming round 
them. It is, however, here, in a ſtate of 
too firm concretion to be waſhed out by 
waters. When ſprings, in their courſe 
under ground, have acceſs to any putrid 
ſubſtances, they may, by this means, be 
impregnated with the volatile alkali. An 
inſtance of this was given above, which is 
related by Dr. Heberden. al 
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between the chryſtals of nitre, and thoſe of N 


Glauber's ſalt and the fal cathartic. 2 
marus. 


The proper method of diſtinguiſhing 
them, would be to obſerve, whether any 
of the chryſtals, (which are in both of 
them hexagonal priſms) terminate at one 
end in a (ix ſided pyramid. Theſe, we 
may be aſſured, are nitre; as the chry tals 
of that ſalt, when perfect, are always in 
that form ; whilſt thoſe of the other two 
have their extremities always truncated. 
Even nitre itſelf, by too hafty a chryſtalti- 


zation, will often put on that appearance . 


We ſhall now proceed to ſpeak of the 
moſt common impregnation of Mineral 
Waters, and from which, indeed, ſcarce 
ce any are entirely free, viz com- 
alt. mon ſalt, and this is found from 


„ Although the chryſtals of nitre 1 
ment may be made to put on this ſorm, yet no art 
can make thoſe of Glauber's ſalt, or ſal cath. amar. 
reſemble thoſe of nitre, when regularly formed. 

quantities 
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X quantities imperceptible to the ſenſes, to 

chat of a ſaturated ſolution. 

Though we do not allow the vitriolic 

acid to be found originally native in any 

Mineral Waters, we are ready to own, 
in a compound ſtate, it is one of the 


0 ; hot climates, as about Smyrna, &c, 
The Gentlemen of the French Academy, 


4 indeed, gave out, that it was plentifully 


u dot to be eaſily detected by a bare in- 


found in their country ; but it afterwards 
= proved to be the ſal cathartic. amarus, 
= whoſe baſs is magueſia, which indeed fo 
nearly reſembles the true Glauber's ſale, 


| 4 


p g\ 
— * 
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The above-mentioned are the only 


proper ſaline impregnations we know of. 
As for the metallic, and carthy ſalts, 


not miſled by terms. In Dr. Short's Trea- 
tiſe he frequently makes mention of nitre, 
as an impregnation of Mineral Waters. 
What he means here, however, is not 
what we mean by nitre, but the foſlil 


alkali, which was called nitrum, or na- 


tron, by the ancients. He probably bor- 


rowed this miſtake from Dr. Liſter, who _ 
likewiſe uſed that term. A late Writer on 


the Bath and Briſtol waters, has made 2 
diſcovery that one of them contains ſalts, 


and the other a neutral ſalt, Surely the i 
diſcovery might have been carried ſo far 


as to determine of what nature theſe ſalts 
were; as otherwiſe the world is but little 
inſtructed. 


they ſhall be ſeparately treated of under 
their reſpective heads. It is proper, how- 7 
ever, to caution thoſe, who read Authors 
who have wrote on this ſubject, that they be 


Authors, 


25 
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. 
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{ þ no farther union than that of being diſ- 
together in the ſame menſtruum, 
1 but always chryſtallize diſtinct. 

* [Ir muſt be owned, however, that native 


4 ſea ſalt, and, perhaps, Glauber's ſalt, and 


= the ſal. cathartic. amarus may ſome- 
times be found united by nature with ſome 
metallic bodies, and from ſome admixture 
of this kind, probably proceeds the various 
Colours obierveci in ſal, gemmæ or rock ſalt. 


* 
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The above-mentioned are the only 


proper ſaline impregnations we know of. 


As for the metallic, and earthy ſalts, 
they ſhall be ſeparately treated of under 
their reſpective heads. It is proper, how- 
ever, to caution thoſe, who read Authors 


who have wrote on this ſubject, that they be 


not miſled by terms. In Dr. Short's Trea- 
tiſe he frequently makes mention of nitre, 
as an impregnation of Mineral Waters. 
What he means here, however, is not 
what we mean by nitre, but the foſſil 
alkali, which was called nitrum, or na- 
tron, by the ancients. He probably bor- 
rowed this miſtake from Dr. Liſter, who 
likewiſe uſed that term. A late Writer on 
the Bath and Briſtol waters, has made a 
diſcovery that one of them contains ſalts, 
and the other a neutral ſalt, Surely the 
diſcovery might have been carried ſo far 
as to determine of what nature theſe ſalts 
were; as otherwiſe the world is but little 
inſtructed. 


Authors, 
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Authors, likewiſe, who have written on 
this ſubjet, while chemiſtry was yet in 
date, imagined that a falt might be 
formed, partaking of the nature of ſeveral 
others. Thus we read of vitriolico nitrous 
falts, &c. which we now know to be 
miſtaken notions, as ſalts are capable of 


® no farther union than that of being diſ- 
ſolved together in the ſame menſtruum, 
dot always chryſtallize diſtinct. 


It muſt be owned, however, that native 


* fea falt, and, perhaps, Glauber's ſalt, and 


the fal. cathartic. amarus may ſome- 


* times be found united by nature with ſome 


metallic bodies, and from ſome admixture 


a kind, probably proceeds the various 
d oloun obierved in ſal. gemmæ or rock ſalt. 


1 


Of WATERS impregnated with 
INFLAMMABLE SUBSTANCES. 
HE oaly foil inflam- 


Inflammable:. 

mable ſubſtances we 
are acquainted with, are ſulphur, and the * 
foſſil oil, which, from its different degrees 
of concretion from the maſt fluid ſtate, 
to a firm ſolidity, is named nepihe and 
pitcoal. The celebrated Profeſſor at Edin- 
burgh is of opinion, that the two laſt men- 


owing, as he thought, to the preſence of 
ſome foreign body, which he, with great 
appearance of probability, imagined to be 
the vitriolic acid. It is obſervable, that 
no inflammable ſubſtance, reſembling the 


there is ſome reaſon to believe, that 
. the earth is capable of converting theſe 


. theſe ſubſtances, however, refuſe a com- 
bination with water, though they may 
be 


tioned only differed in firmneſs of coheſion, 
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animal and vegetable oil, are ever found 
below the ſurface of the earth; and 


into the form of a foſſil oil. Both : ; 
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© great virtues, This, however, is now 
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be carried along with it, and fo minutely 
diffuſed, as to have the appearance of a 
ſolution. We cannot, here, help obſerving, 
that the learned Dr. Lewis has carried his 
arguments 4 priori, in this caſe, to a great 
exceſs ; and, from a preconceived opinion 
of the impoſſibility of their union, takes 
no notice of their diffuſion through waters, 
though their preſence is very often obvious 
to the ſmell and taſte, 


Sulphur is ſometimes an 
— in Mineral Waten, . 
in a diffuſed ſtate, The pipes that convey 
the Waters of Aix - la- Chapelle, are in- 
cruſted with it, to a conſiderable thickneſs. 
Sulphur, when thus diffuſed in water, has 
been thought to have acquired new pro- 
perties, but, on examination, this is found 
to be a miſtake. Many Writers on this 
ſubjeft, have talked much in praiſe of a 
volatile ſulphur, to which they attributed 


found not to be poſſible, as it proved un- 
deniably, that there is but one kind of ful- 


D phur, 
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phur, and that not volatile. Probably the 
volatile vitriolic acid was miſtaken for it. 
Both oil and ſulphur may be combined 
with water, by the mediation of an 
alkali. 


Fals vil, - The foſſil oil, naptha, forms 
kind ſoap, with alkalies. 


by mediation of 
This, indeed, we can perform, 


as allal;. 
but by a method we can ſcarce expect na- 


ture to imitate, This, however, is one of 


the caſes in which, as was obſerved in the 
firſt part of our work, we muſt not (ct 
bounds to her operations, and we certain) 
have accounts of ſuch waters from accurate 


and good Chemiſts, though the inſtances | , 


are very few. 


Hep falpb.c. Hepar ſulph. is, however, 
a a very frequent impregnation. 
The learned Dr, Lewis has rather incau- 


tiouſly rejected this from his catalogue of 


impregnations of Mineral Waters, from 


his not being able to procure it by a che- 4 


mical analyſis. The reaſon of which is, 
that the hepar ſulph. is decom 
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ſome degree, in the air, and by ſolution 
in water. The taſte, however, odour, and 
bluciſh white colour, on addition of acids, 
are ſufficient evidences of its preſence, 
Calcareous earths, likewiſe, in form of 
quick lime, form a kind of Bp. 5 \ 
wad. 


hepar ſulph. with ſulphur, 
which is miſcible with wa- 

ter, in like manner with that formed by 
an alkali, though not near ſo copiouſly. 
This has been ſometimes ſuſpected in Mi- 
neral Waters, but never clearly proved, 
Its ſenſible qualities, and chemical effects, 
differ, in ſeveral reſpets, from that made 
with an alkali, It is nearly inodorous, 
and the ſulphureous taſte, which is by many 
compared to that of a rotten egg, is ſcarce 
perceptible, Its chemical qualities vary 
much likewiſe ; it is not precipitated from 
an aqueous ſolution by acids, as that is 
which is formed by an alkali. 


The learned Dr. Lucas has aſſerted, that 
ſulphur, and a ſuperabundant acid, cannot 
ſobſiſt together in the ſame ſolution. T his . 

D 2 1 


82 Of Waters impregnated 


is undoubtedly true of the ſolution of ſul. 
phur in water, by the mediation of an al- 
kali, but does not hold with reſpect to 
that made with quick lime“. This was 
taken notice of in a late Treatiſe, intitled, 
A Reply to Dr. Lucas's curſory Remarks on 
Dr. Sutherland's Work on the Bath Waters. 
The fact, thus related, is undoubtedly true; 
yet the Author has no great reaſon to tri- 
umph over Dr. Lucas, in the manner he 
does, on account of his pretence to a ſu- 
perior degree of chemical knowledge ; 
ſince the firſt experiments he brings in 
proof of his aſſertion, proves nothing 
more than his ignorance of the ſubject. 
He aſſerts, that water, added to quicklime, 
and ſulphur, calcined together, acquired a 
vitrioline acid from the lime. The Doctor 
has here found a new matrix for the vitri- 
olic acid, in which it was never before ſup- 


wy CHE — 
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We may judge, from hence, how dangerous it is 
to take theſe things on truſt, from theory, without 
making the experiments to confirm them. 

poſed 
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poſed to exiſt in a ſeparate ſtate, Had he 


conſulted ſo common a book as Neamann's 
Chemiftiry, he would have found, that the 
vitriolic acid, joined to quick lime, or 4 
mild calcareous earth, forms the earthy 
ſalt called Selenites, of very ſparing ſolu- 
tion in watcr, and from which the vitriolic 
acid is ſcarce ſeparable by mere force ot 
fire. It is probable, by the Doctor's ac- 
count of his experiment, unleſs his calei- 
nation of the ſulphur was perfcrmed in a 
cloſe veſſel, (in which caſe it could be of 
no uſe,) that it would be diſſipated; and 
what he took for a ſolution of ſulphur, 
would be no more than the water impreg- 
nated with a ſalt reſembling Selenites, com- 
poſed of the vitriolic acid, in a volatile 
Nate, as ſeparated from the ſulphur and 
the quick lime. The Doctor, however, 
ſeems to have derived his notion of the vi- 


— _ 


— 


* If the beat was very firong, both the acid and 


phlogifion would be difipated together, and nothing 
but a calcarcous carth left behind. 


D 3 triolic 
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triolic acid being contained in quick lime, 
from his obſervation of the generation of 
heat, on addition of water to quick lime, 
as well as to the vitriolic acid, That the 
ſame effect is produced in both theſe caſes 
we readily acknowledge ; but that they are 
owing to the ſame cauſe, we cannot ſo 
ealily agree to; ſince alkaline ſalts in a 
cauſtic ſtate, which we can ſcarce ſuppoſe 
to contain an acid, and neutral ſalts, when 
calcined, generate heat with water in great- 
er proportion than quick lime. The true 
reaſon, however, may be explained on that 
univerſal maxim in Chemiſtry, that ſolu- 
tion produces cold, and concretion heat. 
Quick lime, in this reſpect, reſembles ſa- 
line bodies, in requiring a certain quantity 
of water to be united with it, in order to its 
concretion. The Doctor, however, ſeems 
not to have been acquainted with this, as 
he aſſerts, ſoon after, that alkaline ſalts 
render water colder ; which is, indeed, true 
of them, when united with water in 4 
chryſtallized ſtate, as they then generate 
cold 
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cold by ſolution. But neutral ſalts have 
alſo this effect in like manner. 


Perhaps ſome apology may be thought 
neceſſary, for having made the aforeſaid 
obſervat ons, as we promiſed, in the Jntro- 
duction to our Work, to keep clear of all 
perſonal reflection. We do not mean this 


© as ſuch, nor ſhould we have animadverted 


upon this opinion of Dr. Linden's, had it 
not been unneceſſarily introduced into his 
Work, in order to caſt a very ſevere reflec- 
tion on a very reſpectable character in our 
profeſſion, ſome time deceaſed, of which he 
brings not the leaſt proof, and to which 
neither the character of Dr. Whytt, nor the 
works be left behind, authorize any credit 
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Of IxrxO NATIONS of WATERS 
with METALLIC SUBSTANCES. 


HE metallic impregnations of Mi- 

neral Waters are very few. Many 
metals are not ſoluble in the foſſil acids, 
and ſeveral, that arc ſoluble in the vitriolic 
acid, are only ſo in a boiling heat. More- 
over, they are generally in a ſtate of ore, 
and thus protected from their action by 
the ſulphur. 


Iron is, therefore, the moſt 
frequent impregnation we meet 
with, from the univerſality of its preſence» 
and ſuperior ſtrength of attraction. 


Iron. 


Notwithſtanding the great variety of 
chalybeats, mentioned by ſome authors, 
we are inclined to believe, that, conſidered 
as ſuch, they do not vary, except in the 
degree of ſaturation, as the vitriolic acid 
is the only native ſubſtance with which 
iron has hitherto been found united. Many 
writers have uſed the terms of fine and 

coarle 
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8 * 


X the nature of che impregnation. Though 


* nated with ſome of the foſſil neutrals. 1 

have ſeen pieces of ſal gemme, which 
contained an admixture of iron in their 
* chryſtals, which might impregnate any 
* fpring it might meet with, in its paſſage 
through the earth. Probably it would not 
bold the iron in ſolution when diſſolved in 
Vater. 


| been of this kind, yet we might ſuppoſe, 


* lic acid and iron in a water, we can ſeldom 
get it in a chryſtallized form “, as the vi- 
= triolic acid ſeems here to have been extracted 


a ing tot. in a chryftallized form, from the waters 
| 1 ES. Pbyſ. and Liz. vol. L 
| F- 
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coarſe chalybeats, which have no founda- 
tion in truth, and which ſeem to have 
been drawn rather from the degree, than 


all the chalybeata, hitherto diſcovered, have 


that it might be found in waters impreg- 


Even when we are certain of the vitrio- 


from pyrites, which contains it in a vola- 


— 


* There are ſome inflances of green vitriol be- 
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tile ſtate; it is therefore decompoſed on 
expoſure to the air, the iron falls down, in 
form of ochre, and the water loſes its 
chalybeate taſte and qualities. This gave 
riſe to the opinion of many writers of the 
volatility of the vitriol itſelf, whereas no- 
thing but the pure volatile acid ſeems to 
eſcape. This explains the appearance of a 
volatile ſpirit in them, called, abſurdly, 
Spiritus Mundi. A late Writer has called 
the iron, thus ſeparated from the acid, 
a  Mucilagium Ferri; but what he means 
by this, he himſelf is beſt able to explain. 
The waters that contain this volatile im- 
pregnation, do not bear tranſportation, ex- 
cept corked up as ſoon as taken from the 


ſpring, 

4 Copper is frequently found 
. in the earth, and from its be. 
ing fo eaſily corroded and diſſolved by 
acids, and ſaline ſubſtances, we might ima- 
gine it to be a common impregnation of 
Mineral Waters. Accordingly we ſome- 


times find it combined with water, but 
; not 
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= not ſo common as we might expect, on 
XZ account of the frequency of iron which 
precipitates it. 

In this ſtate it is (like iron) united with 
the vitriolic acid, which, on its combination 
= with copper, ſeems to be, in ſome degree, 
= reſtored to its fixed ſtate, as no ſpontaneous 


= precipitation of the metal happens in the 


= cupreous, as does in the ferrugineous 
waters, on being expoſed to the air, We 
might expect, from what has been before 
laid of iron, to ſee the Mineral Waters 
impregnated with copper, combined with a 
neutral ſalt, as many chryſtals of ſal gem- 
mæ are found tinged of a beautiful blue 
Colour, which undoubtedly procceds from 
= ſome admixture of copper. Probably, 
XZ however, the ſame reaſon ſubſiſts with tre- 
F gard to copper, as does to iron, 
Zinck is not infrequent in the Z.. 
© bowels of the earth, and, ſince it precipirates 
every other metal, even iron, from their ſo- 
lutions, it would ſcem remarkable that we do 
not meet with it oftner in Mineral Waters. 

D.6 A great 
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A great Chemiſt is of opinion, that in its 
moſt frequent ſtate, as the Pſeudo-Galena, 7 
it is not ated on by acids. F 


Zinck, however, is ſometimes found in 2 
chryſtallized ſtate, in form of white vitriol. 
It is certainly a poſſible impregnation of 
Mineral Waters, though we have not ſeen 7 
any proofs brought of its exiſtence as ſuch. 
Probably its not having been taken much 7 
notice of by the Chemiſts, was not ſo much 
owing to its abſence, as to their never hav- 
ing had it in view. Neumann, indeed, | 
mentions ſome as contained in waters, but 
brings no particular experiments to prove* | 
it, | 


— — — 


®* Arſenic has, of late, been ſaid to be found in ſe- 
yeral Mineral Waters, particularly thoſe of Chevron 
cr Bru, in France; but we have not ſeen any ac- 
counts that incline us to pay any credit to it. Dr, 
Linden, who is fo anxious for the credit of the Bath 
Waters, pretends to have diſcovered this Mineral in 
r allega- 


Warre 
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WATER imprognated with 
E AR TH 86. 


Arthy bodies, in their ſimple ſtate, 
we know not to be foluble in water. 
Here, however, we muſt not truſt too much 
to general principles ; for carths are un- 
doubtedly ſo largely ſuſpended in water, as 
to bring them under our definition of Mi- 
neral Waters. It is aſſerted, that chryſtal- 
line and argillaceous carths Caren; 
have been diſcovered in ſolu- =. 

tion in waters. Theſe impregnations are, 
however, very ſlight; but the calcareous 
earth is frequently contained in them in 
large quantity, and is procured not only 
by evaporation, but by depoſition on the 
ſurface, where it frequently appears in 
form of ſtalactites, and even through the 
pores of ſome bodies, ſo as perſectly to 
petrify them. This plentiful diffuſion of 
earth is difficult to account for, unleſs we 


ſuppoſe 
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ſuppoſe it in form of quick lime, and that, 
on its acquiring its mephitic air, it is 
again depoſited. Dr. Cullen is of opinion, 
that the difference of taſte in theſe waters, 
is owing to the different manner in which 
the earths are previouſly deprived of their 
water and air; ours is done by calcination, 
the other by means we are ignorant of. 


The ſaline earthy impregnations are the 
vitriolic acid, united with a calcareous 
earth, in form of Selenites, with magneſia 
in form of ſal cath. amar. and with 
earth of alumn, in form of alumn. The 
muriatic acid is never found native, com- 

f bined with an abſorbent earth. 
2 The firſt of the above · men- 
tioned ſubſtances is the moſt common im- 
pregnation of ſprings, though very ſparingly 
ſoluble in water. Tothis is generally owing, 
that quality of waters, which we call hard- 
neſs, though other ſubſtances, ſuch as the 
vitriolic acid, ſeparate ; the ſal. cath. ama- 
rus, aluminous waters, and the common 


chaly beates, have all this eſſect. 


Cal 
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Sal cath. amar. is very fre- 3 vb. 
quently a native ſubſtance: 
accordingly we fee it preſent in many 
ſprings. le is very largely ſoluble in 
water, ſo that we meet with many more 
degrees of this, than the foregoing im- 
pte gnation. 

The laſt ſaline carthy body that comes 
under our confideration, is 
© alumn; of this there are great 

* diſputes among the learned, if ever it is 
* found impregnating a Mineral Water, 
Neumann ſays, he never ſaw any water 
that yielded a perfect alumn on bare eva- 
poration, Dr. Lewis ſeems to be of opi. 


nion, that the vitriolie acid is capable of 


changing the ergillaccous carth into earth 
| of alumn, in ſupport of which he brings 
| a very fatisfaftory experiment. By this, 
= however, it appears, that acceſs to the 
* air was necefſary to the production of the 
* alumn. It has been moreover obſerved, 


chat the aluminous pyrite, and ſeveral 


S other ſubſtances from which alumn is pro- 
cured, 


. 
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cured, betray no marks of containing it, 
until they have been dug up for ſome time, 
and expoſed to the air. 

Tf the laſt mentioned circumſtance was 
neceſſary to the production of alumn, we 
could ſcarce imagine it could poſſibly be a 
native foſſil, We have, however, great 
reaſon to believe it to be fo, as we have 


very good authority for aſſerting it to be 


found in Mineral Waters. Moreover, 
ſeveral kinds of late have been found, 
which have an aluminous taſte when newly 


dug, and from which alumn is direfly 


elixated, without a previous expoſure to 
the atmoſphere. It is certain, however, 
that the communication with the air is ne- 
ceſſary to the procuring of alumn from 
ſeveral bodies; and ſome circumſta;ces, re- 
lative to the manner in which it is found 
native, make us believe this to be uni- 
verſally neceſſary to its production. It 
is moſtly found in the interſtices of the 
laminz, of which the ſtone is compoled, 
(which are ſometimes at ſome diſtance 

from 
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8 from each other,) but never in the body 
4 of the ſtone. This might give occaſion 
I to the decompoſition of the pyrites “, by 
X which means the vitriolic acid is ſet looſe, 
and at liberty to unite with the aluminous 
Xx earth. Should any fpring interfere with 
= any of theſe cavities, it might receive an 
© impregnation of this kind. Any ſprings 
& likewile, containing the vitriolic acid in 
ſubſtance, running through a bed of 
© argiilaccous earth, might gain from that 
© an aluminous impregnation. 
Ar gillsceous earths have been ſaid to 
contain a perfect alumn. That ſomething 
| | of that kind is preſent in clays, that have 
been ſubjected to the action of the fire, is 
well known, for which reaſon a + late in- 
genious Writer has cautioned againſt lin- 


| 
Ka 


— 


| * N.B. A circumflance of this kind was men- 
= tioned before, in order to account for the vitriolie 
> acid aloce in ſprings, 


+ Dr. Perceval, on Water. 


ing 
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ing the inſides of deep wells with brick 
and, indeed, it is probable, that the aly. 
minous taſte, diſcoverable in many of our 
ſprings, may be owing to this circum- 
ſtance, 
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E now come to the laſt, though not 
the leaſt important Impregnation 
of Mineral Waters, viz. that of Arial 
Bodies. The preſence of air in water 1s 
frequently obvious to our ſenſes, and at 
all times diſcoverable by the experiment of 
the exhauſted receiver. Whether the air, 
thus ſeparated, be the ſame of cue ir, 
the air of the atmoſphere, — 
which we breathe, or of the 
mephitic kind, affords room for a curious 
queſtion, An eminent Chemiſt is of opi- 
nion, that the air which iſſues from water, 
under an exhauſted receiver, is of the latter 
kind ; and, indeed, there are very good rea- 
ſons to be broughwin defence of that opi- 
nion. He urges, that the air which is 
diſcharged from water under the receiver, 
is of the ſame nature with that ſeparated by 
freezing, of which the following is offered 
as aproof : Water, in its common ſtate, ſuf- 
fers 
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fers a large expanſion from the ſeparation W 
of its air, in conſequence of which, mary 
bubbles are formed, which ſometimes cc. 
cupy a conſiderable ſpace. But water, | 


when deprived of its air by the receiver, 
freezes without any increaſe (but rather d. 


minution) of bulk, or ſeparation of air, | 


In order to determine the quality of tl: 
air thus diſcharged, he obſerves, that the 
freezing of water bears a ſtriking analogy 
to the chryſtallization of neutral ſalts, pre- 
vious to which, the ſeparation of the air i; 


always neceſſary ; which we know to be cf 
the mephicic kind, or fixed air reſtored to | 


its elaſtic ſtare. 
On the other hand, reaſons are not want- 


charged from water, not to be of the fixed 
kind. Calcareous earths are obſerved to 
have the greateſt affinity with fixed air oi 
any known body, ſome metallic ſubſtances 
excepted ; inſomuch that when in their 
cauſtic ſtate, or deprived of ir, they ab- 
ſorb it from every other body they 1 
ni 


ing to induce us to think the air, thus di- | 
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nited with that contains it, and thus be- 
come mild and inſoluble in water. From 
I this we ſhould be led to conjecture, that a 
X lution of theſe carths in water could con- 
tain no air of this kind. Nevertheleſs 
lime · water, placed under a receiver, ſhews 
evident marks of its containing an atrial 
fluid, by the bubbles it exhibits on exhauſt- 
ing the air. We frankly own, we are not 
able to reconcile theſe contradictory appears 
ances, but leave them for ſome abler judge 
to determine. A certain quantity of air, 
of whatever kind this may be, ſeems ne- 
ceſſary to be united to common water, in 
order to rendet it fit for the purpoſes of 
diet, as water that has been frozen, viz, 
or ice- water, which makes a great 
part of the drink of the inhabitants of 


——— * 


* This is proved by conveying the sir from an ef- 
ſerveſcent mixture, into a veſſel containing lime-wa- 
ter, by means of « communicating tube, which im- 
mediately cauſes « film on the ſurface, and « turbid- 
neſs and precipitation through the body of the water. 
The precipitation is found to be a mild calcareous 


mQoune 
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mountainous countries, is productive of 
ſeveral diſorders, as glandular obſtructiom, 
&c, This was formerly attributed to the 
nitte contained in it; but, as we before cb. 
ſerved, this is in exceeding ſmall quantity, 
and, moreover, an innocent impregnation, | 
Dr. Percival, however, in his ingeniou | 
Treatiſe on Water, has, with great probs. 
bility, referred it to the ſeparation of t. 
air, However, notwithſtanding the doub:; 
concerning the nature of the air with WA 
common water is united, we can have no 8 
doubt that many mineral ſprings are ic. 
Fixed air p. Pregnated with fixed ait, 
— frog large quantity. This is fat. 
"ay ficiently determined by che. 
mical experiments. Cauſtic alkalies be- 
come mild, and the lime is precipitate! 
from lime-water, by the air, ariſing from 
Mineral Waters being united with 
The effects, too, of many of them on 
human body, ſimilar to thoſe of ferment: 
ing liquors, and which, if drank plentiful- 
ly at the ſpring, it is ſaid, in ſome, will 


even 
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even go the length of intoxication, farther 
evince this. Probably the antient fountain 
Salmacis was of this nature, and contained 
air of this kind in “ large quantity, as the 
deſcription of its eſſects anſwer nearly to 
thoſe produced by fermented liquors +. 


It now remains to enquire, by what 
means waters become thus impregnated, 
And here we muſt obſerve, that, on the 
union of all the acids with alkaline ſalta, or 
calcareous carths, in their mild ſtate, with 
magneſia, or with metals, a conſiderable 
quantity of this air is diſcharged, and, 
without its extrication, they will not unite. 


— „ 
— — 
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+ Plutarch, in Vit Lyſaadri, dong a foun- 
tain near Haliartus, in Greece, called Cilufs, in 
which they ſay Bacches was waſhed immediately 
after bis birth, as the water is of bright colour, 
taſtes like wine, and very pleaſant, Probably this 
was largely impregnated with mephitic air, 

It 
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If this happens in a place to which the ex- 
ternal air has not acceſs, it remains united 
with the water with which the ſolvent 
diluted. On expoſure to the atmoſphere, 
however, the fixed air riſes in great quan- 
tity, in form of bubbles, through the bo. 
dy of the fluid, being powerfully attracted 
by the common air, which, in the opinion if 
of many modern Chemiſts, ſerves as 2 
menſtruum to the mephitic. | 


This may account for the impregnatic: L. 
of the ſaline, earthy ſaline, and metallic 
ſprings, in this manner, as we may ſuppoſe, 
the union of the ſubſtances formed in the 
earth, which would give occaſion to th: | 
ſeparation of the fixed air, which, as long 
as the communication with the atmoſphat: 
was precluded, would remain quietly u- 
nited with the water; but on the ſprings 8 
breaking out, would riſe from all parts of th: i 
fluid it was united with, in conſequence of 
its ſtrong affinity with common air, which 
attracts it. To this is owing the ſparkling 
appearance, pungent taſte, ſmell, &c. 

which 
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which is obſerved in many Mineral Wa- 
ters ®. 


„ 


* Neamans's Chem. p. 176. If equal quantities of 
green vitriol, and the mineral alk. ſalt, or baſis of 
ſea ſalt, be dropped into 8 Rrong bottle, filled with 
ſpring water, and the mouth inftantly cloſed, fo as to 
leave no vacuity in the veſſel, the two ſalts will be 
lowly diffolved, and ſubkift quietly together, as long 
the veſſel is kept cloſely Ropped ; there being no 
room for the extrication of the air, which all acids 
expel from alkalies, on uniting with them, and, with- 
out the expulfion of which, they cannot unite with 
them: As ſoon as the bottle is opened, the falts be- 
gin to aft pon one another, and the liquor exhibits 
the ſame remarkable phaxnomera, as the chalybeaze 
waters do when brought op into the open air : It 
ſparkles or emits bubbles of air, taſtes briſk ard (pi- 
ritg0us, as it is called, gives marks both of acidity 
and alkaleſcence, firikes with galls, not the black 
that vitriol does by itſelf, but a fine purple: On 
Randing for a little time, it loſes theſe qualities ; the 
vitriol is deftroyed ; its iron falls to the bottom, in 
form of ochre, its acid being abſorbed by the alkali. 
The remaining liquor, evaporated, leaves only a lit- 
the cathartix ſalt, and 8 part of the alkali unneutra- 
lized ; together with u portion of marine ſalt and 
different carths which the ſpring water contained 
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The learned Dr. Lewis has related an 
experiment which ſtrongly confirms the 
above theory, and proves that, by a pro- 
ceſs of this kind, water may be artifici- 
ally impregnated with fixed air, ſo as t9 
exhibit all the appearances of the natura 
impregnations “. 

This experiment of Dr. Lewis, how- 
ever, only tends to ſhew, that water may 
be impregnated with air, by means ot 2 
mild, alkaline ſalt. 

The ſarne appearances, however, would 
happen on the addition of a mild, ablorb- 
ent cartli, or metallic ſubſtance, as iron, to 
a dilute ſolution of the vitriolic acid; pro- 
vided the veſſels were filled, and immedi- 
ately cloſed, as in the former experiment. 


Dr. Lewis has, by this experiment, in. 
genioully ſuggeſted a method by which « 
chalybeate water might be formed natural. 
Iy, which ſnou exhibit the ſame appear- 
ances, which we find they generaliy do, on WE 


— OUR 


— 


8 See the foregoing page. | 
exami- 
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examination, The natural chalybeates, 
however, are by no means of this kind; 
Cnce, if that were the caſe, every chaly- 
beate water muſt be impregnated with 
Glauber's ſalt, if the precipitation was 
made by the ſoſũl alkali, or by decompo- 
Grion of common falt; or with ſal cath. 
amarus, or ſclenites, if the iton were precipi- 
tated by an abſorbent carth, which we find 
by no means to be the caſe ; and the com- 
mon chalybeates have, in general, no im- 
pregnation of the two former kinds, What 
proves this, moreover, is, that common falt 
is often found in chalybeare ſprings, which 
could not be the calc, it the fpring contained 
the vitriolic acid in a fixed fate, as it would 
ſuffer a decompoſition, and be changed 
into Glauber's ſalt. The vitriolic acid, 
however, in its volatile ſtate, as it is found 
united with iron in chalybeates, is weaker 
in 1's attraction to alkalics, than the other 
follil acid, the muriatic, on which account, 
no decompoſition of the fea ſalt happens. 


E 2 Not- 
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Notwithſtanding, however, the ſpeci- 
ouſneſs of this theory, it labours under 


many objections. Were it true in its full 


extent, we might expect to ſee waters in- 


pregnated with fixed air, in proportion 


they contained a greater quantity of ſaline 
matter, from which the air had been dil. 
charged, as in the formation of a neutral 
by an acid and an alkali, 


Notwithſtanding this, we ſee ſever! 
ſprings that contain -neutral ſaline matte: 
in great abundance, and ſome even to 4 
ſaturated ſolution, very lightly, if at 2 
impregnated with fixed air. This would 
ſeem at once to overturn our theory, but 
perhaps even this admits of an explana. 
tion. The ſalts that are found thus, are, 
common ſalt, Glauber's ſalt, and the earthy 
ſalt called ſal cath. amar. The firſt of 


theſe we have great reaſon to believe ro be 


an original ſubitance, and that its compo- 
nent parts never exiſted, native, ſeparately 
in the earth, but that they were originally 
produced combined in the form we ic: 

them, 
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them, viz. common falt; and there are 
ſome reaſons to induce us to think this not 
improbable of the fal cath. amar. and 
Glauber's ſalt. 


On ſuppoſition, however, that it might 
be formed in the earth, by the union of 
an acid with an altkah, the air thus pene+ 
rated might be abſ. rbed by — to! 
bodies, many of which attract! * fore 
the ſpring had acceſs to it, or, at had, by 
ſome ſubſtances it might meet with in its 
paſſage to the ſurface, Were this true, it 
would account for this circumſtance, as 
we could not expect to ſee ſprings thus 
impregnated with air, unleſs ſome new 
ſaline combination was directly formed by 
ſome of the means above mentioned, in 
the waters. It is probable, that, on this 
account, we ſce the Chaly beate Waters 
have, in general, more or leſs impregna- 
tion of air, as we have great reaſon to be- 
lieve the ſolution of the iron is performed 
in the water by the vitriolic acid united 
with it, by the means above mention- 
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ed, previous to its meeting with the 
iron . 


A till greater difficulty occurs; the 
foregoing method might ſerve to account: 
for the union of fixed air with Mincr:| 
Waters impregnated with truly falins, 
earthy ſaline, or metallic bodies, but wi! 
not account for its exiſtence in thoſe wa- 
ters, many of which we ſee contain it in 
large proportion, which have ſcarce any 
ad mixture of theſe ſubſtances, or, indecd, 
any diſcoverable impregnation. 


It is undoubted!y found in many ſprings 
where we cannot account from its | r:- 
fence, by any reaſoning drawn from any 
analyſis of the water. So far, however, 
we may venture to ſuggeſt, that as ti} 
ſubſtance is found frequently native, 
ſubterraneous caverns, it is probable 
ſprings thus impregnated, paſſed through 
ſme of theſe, where they were united 
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wether, by means we ate ignorant of * 

From the aforeſaid review of the Im- 

pregnations of Mineral Waters, we find 
that they all may be divided int9 


Virriolic acid, 
| Derr. 


. = 


2. rob a!kall, ber 


Fe. 
* . 
Col aubter's fiit. 


i Zinck, dubious. 


* 
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16. Alumn. 
I”, Common air, 


dubious. 


- Mephitic air, 


* The ingenious Mr. Cavendifh has invented & 


machine by which water may be mectanicaily im- 
progaated with Exed air. 
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Beſides the differences that ariſe from 
Impregnations, we make a diviſion of 
Mineral Waters, from their difference of 
temperature, into the acidul and tberme. 


The laſt have been the ſubject of much 
enquiry among the Philoſophers, and are 
ſtill very indifferently accounted for. Na- 
turaliſts finding that the pyrites, on being 
moiſtened with water, acquired a conſider- 
able degree of heat, have been willing, 
from this aimixture, to account for both 
the impregnation and heat together, 


Sulphur and iron filings generate a heat 
ſtill more conſiderable, and to this cauſe 
they would attribute earthquakes and vol- 
canoes. But there are many objections 
that will deſtroy or ſuperſede the firſt theo- 
iy; for we have accounts of thermæ 
without any degree of impregnation. But 
even ſuppoſing the heat to be communi- 
cated to a neighbouring ſtream that is un- 
impregnated, we cannot imagine that ſuch 
a cauſe ſhould act with ſuch uninterrupted 

uni- 
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uniformity ®, for ſuch a length of time as 
theſe ſeem to do, ſince even Erna and Ve- 
ſuvius have long intervals of ſeeming qui- 
etude. For theſe reaſons, a celebrated 
Profeſſor at Edinburgh ſcems to think, 
that they owe their origin to a different 
cauſe, viz. to an internal ſubterraneous heat 
and fire, ſo much ſpoken of by Philoſophers. 
This circumſtance, he thinks, favours that 
opinion; and, could its exiſtence be abſo» 
lutely proved, we might then account for 
the production of many foſlils, which we 
perceive to be ſtrongly marked with evi- 
dences of ſuch a forming cauſe. 

. 


— ö — 


» 


„ Az far as we arc able to judge, there ſeems to be 
great reaſon to think, that the Bath Waters have not 
varied the moſt minute 4 their heat, fc its 
kerl riſe, 
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AVING thus determined the na- 
ture and qualities of the ſeveral ſub- 
ſtances contained in Mineral Waters, we 
ſhall now give a ſhort ſketch of the moſt 
approved means to be uſed for dilcover- 
ing theſe impregnations. 


And here we do not profdſe to give an 
account of the effects of eveły experiment 
uſed on theſe occaſions, with each of the 
impregnations ; but to ſelect ſuch only, 
as may moſt eſſectually ſerve to diſcover 


their contents. 


We ſhall take theſe in the order they 
are preſented in the foregoing table. 


The firſt of theſe that occurs is, 
I. The 
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I. The vitriclic Acid per ſe. 
WATERS of this Kind are Saline s- 


ſometimes fo ſtrongly impreg- =T 

rated, as to be difcoverable to the taſte by 
their acidulous tartneſs. They change the 
colour of the vegetable blues to red, eſſer- 
veſce with all the alkaline ſalts, ar cal- 
carcous earths, in their mild ſtate, and 
with magneſia, and on cvaporation leave 
a neutral, or earthy ſalt, according, to the 


ſubſtance with which they were combined, 


They precipitate all ſolutions made in 
alkalines, curdle ſoap, or render a ſolu- 
tion of it in vinous fpirits milky, A 
ſolution of ſulphur in water, made by 
means of alkalies, is precipitated, and 
rendered milky by theſe waters, and emits 
at the ſame time a ſtrong factor, 


Dr. Lewis ſays, they do the ſame by 
thoſe made with lime water. We have te- 
peatedly made this experiment, but find it 
otherwiſe, 
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They produce a flight milky cloudi- 
neſs, with the ſolutions of ſilver, lead, and 
mercury, in the nitrous acid ; and with 
lime water, cauſe a precipitation in form 
of ſelenites. Such are the general cha- 
raters of theſe waters. Many of them, 
however, are not peculiar. Waters con- 
taining ſelenites, and alumn, efferveſce with 
alkaline ſalts; and the latter ſhews the 
ſame effect on the vegetable juices. 


In order to ſupply this defect, the learned 
Dr. Lewis recommends to diſtil the water 
whilſt freſh, and then examine, if what 
comes over in diſtillation, has this effect 
on the vegetable blues. He alledges, that 
if this be the caſe, we may be aſſured of 
the preſence of an acid unneutralized, as 
the neutral, or earthy ſalts, which produce 
this effect, do not riſe in diſtillation. This 
theory of the Dector's is very ingenious, 
and we wiſh we could pay an entire credit 
to it, as it would afford us an eaſy me- 
thod of diſcovering the preſence of this 
ſubſtance in waters. 


We 
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We will venture, however, to ſuggeſt 
4 circumſtance, which makes us doubt 
if this be ſo clear a teſt as the Doctor ſeems 
to imagine. The ingenious Dr, Percival, 
in his Eſſay en Water, has demonſtrated, 
that the vitriolic acid, when the ſalt con- 
taining it is in a ſtate of ſolution in water, 
| as in this caſe might often happen with 
ſo common an impregnation as ſelenites, 
is ſeparable by a boiling heat; and that by 
this mcans the hardeſt watcrs, that owe 
this quality to that ſubſtance, might be 
rendered ſoft. It is probable, therefore, 
that this would happen in diſtillation, and 
the vitriolic acid be thus “ forced over into 
the recciver, and impregnate the diſtilled 
liquor, in ſufficient quantity to produce 
this effect on the vegetable blues, although 
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This opinion is conkrmed, by the appearances 
obſerved on the diſtillation of fea water, where a 
ſmall quantity of the vitriolic acid, (which is a!ways 
preſent in it,) comes over into the receiver, unleſs « 
quantity of bed alk. or calc. earth be added to it, 
previous to iis being committed to diftillation, 
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it had never exiſted originally in a ſeparate 
ſtate in the ſpring. It is doubtiul, it the 
vitriolic acid does not ariſe in 4 idle 
form from ſclenites, which would nder 
this ſtill more probable. 


We offer this, however, only as Matter 
of conjecture ; and, poſſibly, the circum- 
ſtances may t be exactly fiir, as 2 
communication with the air may be 
ceflary for the ſeparation of the virrio!tc 
acid from the {clenites, which, from the 
conſtrution of the veſſels, uſed in diſtilla- 


tion, could not pen. 


We will venture, however, to give 
ſome of the more certain figns by which 
the preſence of th; {ubſtance may be de- 
termined. 

Firſt, To obe if the efferveſcence 
cauſed on the 2 ion of mild alkaline, 
or earthy ſubſtances, and elrecially the 
change of veget blucs to d, does not 
. ceaſe o be p cen the Waters ſtand- 
ing ſome time <xpolcd to the air, 


* 
# * 
- 
— 


Secondly, 
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Secondly, To obſerve it any precipita - 
tion happens on addition of a fixed alka- 
line ſubMance, The firſt of theſe is a 
pretty certain mark of the preſence of an 
acid unneutralized, as the vitriolic acid, 
when in its ſeparate ſtate in Mineral 
Waters, is always in its volatile form, 
Were theſe effects produced by alumn, 
or any other neutral or earthy ſalt diſ- 
ſolved in the Waters, they would be more 

permanent in them. If no precipitation 
happens on addition of a mild alkali, but 
an efferveſcence enſues, without any change 
of colour, we may take it for granted, from 
theſe two circumſtances, that an acid is 
preſent in its ſeparate ſtate; as, were it 
united with an earth, or metal, ſome pre- 
eipitation, or change of colour, would hap- 
pen on addition of the alkali “. 


. 


® If the fixed vegetable alkali is uſed, care ould 
be taken not to make the experiment with too large 
a quantity, as the falt formed by it, and the vitrionc 
acid, is very ſparingly ſoluble 17 watcr, which might 
give the appearance of z precip:tation. 


II. The 
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II. The fai Alkali. 


WATERS containing the foſſil alkali 
efferveſce with all the acids, and form 
thus neutral ſalts, according to the diffe- 
rent acids added to them, change the ve- 
getable blues to green, and precipitate the 
ſolutions of calcareous earths, or magneſia, 
in any of the acids, and of the ammoniacal 
ſalts and alumn in water. They render 
milky the ſolutions of ſilver, lead, and 
mercury in the nitrous acid, and precipi- 
tate the iron from the vitriolic and nitrous, 
in form of a yellow ochre. Dr. Lewis re- 
commends, as the moſt certain mark of 
this ſubſtance, to obſerve if the water con- 
taining it efferveſces with the muriatic 
or vegetable acids. This is certainly a 
good criterion with r-{pect to thoſe ſaline 
bodies into whoſe compoſition the vitriolic 
acid enters, as theſe would not be decom- 

poſed by additiongof the muriatic or vege- 
table acids, but will nct hold univerſally, 
as ſome waters, containing calcareous earths, 
ſeparate 
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ſeparate in a diffuſed tate, would exhibit 
the ſame appearance, although they con- 
tain no alkali, Perhaps the beſt method 
would be to examine the reſiduum left by 
ſuch waters on evaporation, and the neu- 
trals formed by it with the ſeveral acids. 
Theſe might be diſtinguiſhed from thoſe 
formed by calcarcous earths, aluminous 
earth, and magneſia; from the firſt, by 
their eaſiet ſolution in water; from alumi- 
nous, by its larger ſolubility, and not 
poſſeſſing the ſty ptic taſte of the earth of 
aluma ; and from all by no precipitation 
happening on addition of fixed alkaline 
ſalts to the ſolution; which would be the 
caſe with abſurbent carths. 


A precipitation is occaſioned in waters 
of this kind on addition of a ſolution of 


* 
— — 


® Dr. Leit has afferted, that ſolutions of calcare- 
ous carths in water, lime water, for 1nNapce, decome 
poſes neutral (.1ts formed by an acid and alkali, . . 
Glauber's ſalt. 1 have repeated this experiment, 
but alwgys found the contrary effect ; as the alkali, 
added to an carthy falt, produced a decompoſition, 
but 
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chalk, or magneſia in the nitrous or mu- 
riatic acids. This circumſtance, joined to 
that mentioned by Lewis, afford a tcaſon- 
able preſumption of the preſence of an 
alkali, as the calcareous carth bcfore- 
mentioned would caulc no precipitation, 


III. Glauber's Sal.. 


Senn ſa WAT ERS, containing 
hae fubflaxcer.s Glauber's ſalt in large pro- 
portion, are caſily diſtinguiſhed from thoſe 
that poſſeſs other impregnations, by the 
bitteriſh ſaline taſte that accompabics 
them. It is, however, ſometimes preſent 
in too ſmall a proportion to be obvious to 
the taſte. On evaporation, however, it :5 


— 


but an earth, added to a neutral, produced no change. 

Glauber's ſalt, or vitriolic tartar, cannot be decom- 

poſed by any ſimple ſubſtance, but only by a double 

elective attraftion, as in the caſe of ſolution of filver 

in the nitrous acid, and of carths in the nitrous, or 
- muriatic. 


The Dr. himſelf, in another part of his Work, ba: 
confirmed what is here laid down, Vide Neuman? 


CGaemiſtry, p. 252. ; 
diſcover- 
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diſcoverable by its chryſtals, which are 
large and well formed, of an hexagonal 
priſmatic torm, when perfect, and truncated 
at both ends. They are of very eaſy ſo- 
Jubility in water, anc! calcine in a dry air. 
On evaporation, however, it manitelts it» 
ſelf to the tote, though, when largely di- 
luted, it was nut perceptible, Theſe wa- 
ters cauſe no change on the colour of 
vegetable biucs, and aftord no precipita» 
tion on ade ion of alkaline, or acid ſub- 
ſtances, in Which they cCilter from thole 
waters impregnated with ſal cath. amarus ®; 
which ſhews a prec tation on addition of 
an alkali, though in other reſpects, as 
taſte, hape of chryifals, and eaſy ſolubi- 
lity, it much relemblecs this. Solutions of 
lead and ſilver, in the nitrous acid, are 
precipitated in form of a yellowiſh white 
cloud ; and that of mercury, in the ſame 
acid, in an orange - coloured one. 
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* The Author of the Pharm. Medici has laid it 
down as a dier a berwern theſe ſfubllancrs, that 
the Glauber's ſalt melts cafily in the fire, wherens 


the other can ſcarce be fulcd by the moſt extreme 
heat. 
IV. Come 
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IV. ' Common Salt, 


THE brackiſh taſte of many waters 
frequently diſcovers the preſence of this 
ſubſtance. It is indeed preſent native in 


moſt ſprings, though not in quantity ſufh- 


cient to be thus detected. It differs from 
the former by its not having the bittet 
taſte, which accompanies the Glauber's 
ſalt, and fal cath. amar. The ſureſt teſt 
of it, however, is, to examine the ſhape 
of the chryſtals yielded on evaporation : 
Theſe are always cubical, which diſtin- 
guiſhes them from all other native ſub- 
ſtances found in Mineral Waters, as none 
of them aſſume that form on chryſtalliza- 
tion, It is not affected by alkaline ſub- 
ſtances ; but on addition of the nitrous, 
or vitriolic acids, a decompoſition takes 
place, and the falt loſes its native taſte 
and qualities, and aſſumes thoſe of Glau- 
ber's ſalt, or cubic nitre. It precipitates 
the ſolutions of ſilver, lead, and mercury, 
(as above,) the moſt ſuddenly and largely 

of 
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of any ſubſtance, in form of a white cloud, 
which ſoon falls to the bottom, and may 
be collected by itſelf, and proves to be 
the muriatic acid of the ſca ſalt, ſeparated 
from its alkaline baſis, and united with the 
filver, It does not affect the colour of 
vegetable blues. 


v. Ous per ſe. 


| THESE come next in or- 
der, andarecaſily diſtinguiſhed . 
by the taſte and ſmell of the waters that 
contain them ; which are both very acrid, 
and peculiar to this ſubſtance only. When 
in this ſtate, they are diſtinguiſhable to 
the eye, as not being mixed with the wa- 
ter, but floating on its ſurface. They are 
generally, when thus found, of a browniſh 
colour, and thick conſiſtence, when it is 
called Petroleum, though ſometimes it 
clear and colourleſs, when it is 
termed Naptha. Thoſe wells are of this 
kind that take fire on application of a 
burning body to their ſurface. | 
VI. O 


—— — — 
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VI. "Oils mixed <oith Water in Form of 


Seap. 


THESE poſſeſs the ſame qualities 
with the above-mentioned, except that here 
the foſſil oil is more intimately united with 
the water by mediation of an alkali. It is 
diſcovered by addition of acids, which im- 
mediately ſeparate the oil, and leave the 
water Clcar, | 


VII. Sulphur per ſe. 


THIS is diſcoverable by the taſte and 
ſmell of the waters that contain it; by ex- 
amination of the precipitate it lets fall on 
ſtanding z which sometimes, as at Aix la 
Chapelle, lines the pipes that convey it. 
This, if ſulphur, may b- eafily diſtinguiſh- 
ed by its taſte, la ell, and ind mmability; 
by the waters ſtriking a bluck colour with 
ſacch. Saturn. and folutiuns ot lrad in 
nitrous acid; by their ſuden tarnil 
of lilver ; by the tecid ſmell, ciemt 
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a rotten egg, or ſcowering of a foul gun- 
barrel; on addition of alkalies ; by the 
taſte attending this addition; all which 
circumſtances point out this ſubſtance very 
clearly, 


VIII. Har Sulph. with an Alkali. 


THE taſte and ſmell of theſe waters 
are ſo remarkable, as ſcarce to leave any 
room to doubt the impregnation when 
they are. preſent. They reſemble, as was 
ſaid before, a rotten egg, or ſcowring of 
a gun-barrel: In the latter of theſe, this 
ſubſtance is always generatcd on the in- 
flammation of the gunpowder, the acid of 
the nitre being diſſipated, and the vitriolic 
acid of the ſulphur, joined to the phlo- 
giſton acquired from the charcoal, uniting 
with its alkaline baſis, and forming this 
ſubſtance. Waters, impregnated thus, 
ſtrike a black colour with ſolution of lead 
in the nitrous acid; and with x fo/ntion of 
ſacch. Saturn. in water; from whence the 
ſympathetic ink is derived. They tarniſh 
ſilver 
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filver ſuddenly and deeply; become milky, 
and emit a ſtrong fœtor on addition of 
acids ; by which they differ from the laſt 
mentioned, as the ſulphur, being there in a 
diffuſed ſtate, is not affeted by acids. The 
former too is not diſtinguiſhed by the 
taſte and odour above-mentioned, which 
is peculiar to this. | 

It differs likewiſe, that this, though in 
part decompoſed by expoſure to the air, 
and, as Dr. Cullen thinks, by ſolution in 
water, yet retains its qualities in a great 
degree, when kept from the air, a con- 
ſiderable time; whereas the other ſoon 
ſuffers a precipitation of all its contents 
of this kind. 


IX. Hepar Sulpb. with Quick- Lime. 
THIS, though nearly allied to the 
former, exhibits very different appearances 
on experiment. It is not affected by ad- 
dition of acids like the other, is altogether 
inodorous, and in taſte, though diſagreea- 
ble in a ſtrong ſolution, yet, when largcly 
diluted, 
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diluted, is not unpalatable, having nothing 
of that peculiar ſmell and taſte reſembling 
a putrid egg, or ſcowring of a gun, which 
ſo eminently diſtinguiſhes the other. It is 
decompoſed by expoſure to the air, and ſo- 
lution in water, as the hepar ſulph. with al- 

kali is, and on ſtanding, even ſhut from 
the air, ſuffers a precipitation. It ſtrikes 
no black colour with ſolution of lead in the 
nitrous acid, or of ſacch. ſaturni in water, 
and ſcarce even precipitates them, or the 
ſolution of ſilver. It is precipitated by all 
the alkalies, both fixed and volatile, which 
the former is not. It has no eſſect in tar- 
niſhing ſilver, 


X. Copper. 


WATERS of this fort are e tis 
ſometimes obvious to the Jregnarionns 
taſte, which is, indeed, able to diſcover 4 
very ſlight impregnation of this kind. 
Thus we ſee waters, that have ſtood in 
copper or brals veſſels, gain what is called 
a braſſy taſte, though the quantity diſ- 
ſolved can ſcarce be meaſured. I he moſt 
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certain teſt, however, of the preſence 
of this metal, is, the addition of the 
cauſtic volatile alkali, as ſp. ſal. amm. 
cum calce viva. This, if the ſmalleſt par- 
ticle of copper be diſſolved, cauſes the 
whole of the fluid to aſſume a beautiful 
blue colour. Iron alſo precipitates this 
metal; on addition, therefore, of a plat: 
of iron, to any waters containing copper 
in ſolution, it will ſoon be covered with a 
cruſt of this metal; and if it be laid in 
the current of the ſpring, will, in time, be 
_ entirely changed into it. This has given 

room for ſome, who did not underſtand 
the nature of precipitation, to imagine 
that the iron was really tranſmuted into 
copper ; whereas no more happens than 
the ſimple precipitation of the copper, oc- 
caſioned by the vitriolic acid, that held i: 
_ diſſolved, having a greater affinity with 
iron than the copper. A proportionable 
quantity of iron is, therefore, diſſolved in 
place of the copper precipitated, which al. 
ways happens on the ſurface of the preci- 
pitant, fo that, in time, the whole is diſſol- 


ved, 
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ved, and a portion of copper ſubſtituted in 
its place. It is obſervable of metals, that 
they always precipitate one another in their 
metallic form. If waters contain copper 
in conſiderable quantity, it may be diſco- 
vered by chryſtallization. 


XI. Iron. 


CHALYBEATE Waters are generally 
diſcoverable to the taſte by their peculiar a- 
| ſtringency. Where the quantity diſſolved is 
very {mall, this, however, is not percepti- 
ble. Springs of this kind are eaſily diſ- 
tinguiſhed by the ochrous ſediment which 
is conſtantly precipitating from them, and 
which gives a yellow colour to all the ſub- 
ſtances expoſed to their current. The 
principal and beſt known teſt of them, how- 
ever, is, the black colour they ſtrike with 
the vegetable aſtringents, and the purple 
one when an alkaline ſalt, or lime- water, is 
added to the aſtringent. Dr. Fercival has 
aſſerted, that the ferruginous Waters will 


not ſtrike a black, or purple, with many of 
F 2 the 
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the vegetable aſtringents, without the ad- 
dition of lime - water, and has, indeed, 
brought ſeveral experiments in proof of 
what he has alledged. The addition, 
however, of theſe ſubſtances, makes this 
experiment tolerably ſatisfactory, and ena- 
bles us to diſcover a very minute portion 
of iron in the water. Some of the mineral 
aſtringents, as alumn, likewiſe precipitate 
this metal, in form of a reddiſh, yellow, 
ochrous ſediment, which, on addition of 
an inflammable body, and a ſmall degree 
of heat, may, like the foregoing precipita- 
tion, be again reduced into iron. 

Of the metallic kind, Zinc is the only 

one that precipitates iron, which it does in 
form of a browniſh powder. 
Care muſt be taken to make theſe expe- 
riments with the waters when freſh from the 
ſpring, as on ſtanding they loſe theſe qua- 
lities. 


XII. Zinc, 


THIS ſubſtance has hitherto been ſo 
little ſuſpected to be preſent in Mineral Wa- 


ters, 
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ters, that we have had very few experi- 
ments made on the a it aſſumes 
on addition of other bodies. Ir is always 
found in Mineral Waters diſſolved by the 
vitriolic acid, in form of white vitriol. It 
may be eaſily diſcovered on chryſtalliza 
tion, by its taſte, which is nauſcous, ſweet- 
iſh, and ſtyptic, and, by the form and co- 
Jour of its chryſtals, which are pyrami- 
da] paralſclopipeds, and ſometimes tranſ- 
parent, though generally of a duſky, yel- 
lowiſh hve, from the ochre of iron they 
contain in the ſtate we find them. 


XIII. Earth in their native Form united 
with Water. 


THE calcareous carth is paths In 
the only one we find united . 
with water in its native ſtate, and in ſuffi- 
cient quantity to bring it under our defini- 
tion of Mineral Waters, and it is doubtful 
if even this be not in a ſtate of ſolution in 
form of quicklime. Waters of this kind 

"=, are 
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are not diſcoverable by the common teſts 
of diffuſed bodies, (viz. their refuſing to 
paſs the filtre,) as theſe may be faltred 
without the leaſt ſ-paration of their con- 
tents, Earths, thus united with water, 
are precipitated in large proportion by any 
body containing fixed air in large quan- 
tity, as mild alkaline ſalts, &c. and ſcarce 
at all by cauſtic alkali, Theſe Waters 


are obſerved to depoſit their contents 


on the ſurface of, ar d even to pervade the 
lubſtance of, ſeveral bodies over which they 
run, ſo as perfectly to petrify them. They 
likewiſe let fall a large ſediment on boiling, 
and it is probable, that the incruſtation of 
many of our tea-kettles may be owing to 
this, though that may be produced alſo by 
the decompoſition of ſelenites. Theſe are 
diſtinguiſhed from thoſe impregnated with 
the following ſubſtance, in that they lather 
well with ſoap, and let fall a ſediment, nei- 
ther of which is the caſe with the ſelenitic 
waters. 


XIV, Se- 


CO -m ̃ ⁵⁰dql ̃ Mg rr SF Rr ww - FF A 71, _D_= * 


S821 8261118. 103 


XIV. Selenites. 


THIS, as we before obſei ved, is a very 
frequent impregnation, It is diſcovered 
by the refuſal of theſe waters to unite with 
ſoap, and by their throwing down a large 
earthy precipitate, on addition of a mild or 
cauſtic alkaline ſalt, When the former is 
uſed, it is attended with efferveſcence, On 
on likewiſe it is diſtinguiſhable 
by the form in which it chryſtallires, be- 
ing in thin laminæ, which form a pellicle 
on the ſurface of the liquor; by the taſte of 
the ſalts, and water containing them after 
a pellicle is formed, which is lightly ſaline 
and auſtere, We ſhould, however, be 
cautious not to miſtake the waters impreg-' 
nated thus, for thoſe containing calcarevus 
earths in ſubſtance, as they leave nearly the 
ſame reſiduum on boiling, by the decom- 
poſition of the ſelenites. The method of 
diſtinguiſhing them is given above. 


F 4 XV, u- 
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XV. Sparious Glauber's Salt. 


THIS is not liable to be confounded 
with any other ſubſtance, except the true 
Glauber's ſalt. The method of diſtin- 
guiſhing them is given above, in our ac- 
count of that ſubſtance. 


XVI. Alumn. 


"WATERS containing alumn diſcover 
" rhemſclves on evaporation, by their auſtere 

aſtringency. They change vegetable 
Bucs red, and coagulate milk. 


The taſte of ſelenites, though rather 
auſtere, is very diſtinguiſhable from alumn 


— — — — — 


* Dr. Percival, in his E/ay e Water, has blamed 
De. Lewis for ſaying, that alumn changes vegetable 
blues red. He himſelf made the experiment with 
only one native vegetable juice, viz. that of radiſhes, 
which anſwered to Dr. Lewis's affertion. He al- 
ledges, that the fyrup of violets was changed green 
by it. The common ſyrup of violets is much ſophiſ- 
ticated, and the generality of what we have ſeen has 


been ſcarce altered by acids or alkalies, but always 
turned 
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by ics inferiority in ſtrength, as the former 
is very ſparingly ſoluble in water. We 
have, however, a more certain method of 
diſcovering the preſence of alumn, which 
iy, to evaporate the water until it becomes 
perceptibly ſaline, when, if we add a few 
drops of lix. tart. or any other fixed alka- 
line ſalt, the earth of alumn will be pre- 
cipitated, not as other carths are, (in a 
powdery form,) but in flocculi. If but a 
mall quantity of alkali is uſed, theſe will 
be rediſſolved, which ariſes from the nature 
of alumn, which is the only ſalt we know 
that has a ſuperabundant portion of acid 
adhering to it, which rediſſolves the earth 
of alumn precipitated by the alkali. If 
too much alkali is uſed, the ſuperabundant 
acid will be ſaturated, and the carth not te- 


dt 


— 
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turned green on dilution with water, Probably its 
blue colour war” not owing to any vegetable ſub- 
ſtance. We bave repeated the experiment with freſh 
violets, which were always changed to red by alamo. 
The proof here offered; of aluma's contaioing « ſo- 


perabundant acid, Rrongly confirms the probability 
of this, 
F 3 diſ- 
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diſſolved. Dr. Lewis recommends to us to 
examine the precipitates of waters, thrown 
down by addition of alkali, with vitriolic 
- acid. This, if the water contained ir. 
will unite with the earth thus 
into a highly aſtringent ſalt; if — 
into a ſaline bitter one; and if a calcareous 
earth, into one lightly faline and aſtringent, 
and ſcarcely ſoluble in water. 


XVII. Air. 


Atrial In- T HE prefence of atrial 
.. bodies in water, has been 
mentioned in the former part of our 
Work, where it was alfo remarked, that 
it was doubtful in what form they exiſted 
there. The experiment with lime-water, 
mentioned above, in our opinion proves, 
that common air is the ſubſtance ſeparated 
by the exhaulted receiver, and which is 


probably united, in a certain degree, with 
all water it has acceſs to. Mephitic air is 
likewiſe combined, in large quantities, 
with many waters. This is proved by 

* their 
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their ſparkling appearance, pungent taſte, 


and ſmell, by their precipitation of the 
lime, when added to lime-water, when 
freſh ; which effects are all loſt, on their 
ſtanding expoſed to the air. Theſe Wa- 
ters, likewiſe, are ſometimes diſcoverable 
by their effects on the human body, as be- 
ing, if drank in large quantity, heating, 
and even inebriating as fermented liquors, 


The air ariſing from theſe Waters, when 
conveyed by a bended tube on the ſurface 
of lime-water, will render it turbid, and 
cauſe a film on its ſurface, owing to the ſe» 
paration of the lime from the water, 


It now remains to make ſome applica- 
tion of theſe rules to our experiments on 
the Bath Waters. 


N. B. The enſuing Experiments arc all 
made with the King's Bath Water. 
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EXPERIMENTS on tbe 
BAT WATER 6. 


EFORE we enter upon 
our chemical experiments, 
we ſhall premiſe a few words concerning 
the ſenſible qualities of theſe waters, and, 


External ag. firſt, of their external ap- 
prarance. pearance. 

The Bath water, when drawn freſh 
from its ſource, appears quite colourleſs, 
and pellucid. Notwithſtanding this, as 
Dr. Lucas has remarked, that ſome mi- 
nute white molecule may be obſerved on 
a cloſer examination. It ſparkles in the 
glaſs like the Spa water, occafioned by the 
air bubbles riſing through the body of it, 
and flying off. On ſtanding, it is ſaid to 
abate of its pellucidity, and becomes of a 
whey 
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whey like colour, and then it depoſits a 
light yellow ochrous ſediment, obſervable 
round the ſides of the Baths. If kept 
ſtopped cloſe from the air, it does not ſen» 
fibly abate of irs clearneſs. 


Theſe waters have no pe- Obes 
culiar ſmell, nor has their l 
vapour; though we have ſometimes ima- 
gined ſomething reſembling that ariſing 
from fermented liquors, and which, with- 
out giving a ſenſation of any particular 
odour, impreſſes a kind of pungency of 
the organs of ſmell. This ſeems to be 
that mentioned by Dr. Lucas, which he 
attributes to the pyrites. 


The heat of theſe waters is ma 
very obvious, infomuch, that 
at ſome of the ſources it is ſcarce tolerable 
to the human body. Dr. Lucas ſays, the 
water drawn at the pump of the King's 
Bath is, when the pamp has been heated 
by long pumping, 119 gr. of Faren- 
heit's thermometer; and to this our own, 
and, indeed, moſt other experiments, ſeem 
nearly 
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nearly to agree. The water in the King's 
Bath, as applied to the human body, does 
not ſeem to exceed 105 or 106 degrees, 
by any obſervations we could make, oc- 
caſioned by the waters being cooled, by 
a large expoſure of its ſurface to the air, 
The heat of the water, at its ſource, is, 
however probably, much greater than any 
of the above-mentioned. It is ſenſibly 
hotter to the touch, and, I was once in- 
formed, by a judicious and accurate ob- 
ſerver, who made the trial, when the ſource 
of the King's Bath was opened, that it 
raiſed the thermometer to 130 gr. of Fa- 
renheit's ſcale. 


Taft. They are ſlightly ſaline, ac- 

companied with an agreeable 
pungency, added to a light chalybeate 
raſte. The two latter, however, go off 
entirely on the waters cooling, when it be- 
comes much leſs agreeable, the ſaline taſte 
is more manifeſt, and ſeems to be accom- 
panied with another different from the taſte 


of any ſaline body we are acquainted with. 
| What 
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What this probably is, ſhall be conſidered 
in the following part of our work. 


The ſpecific gravity of e- ggucife gro- 
qual bulks of the Bath wa- - 
ter and rain water, is as follows. 


on. of, fe. 
King's Bath, , e 
Rain water, $3 4&2 46 


N. B. During the time this experiment 
was making, the water ſunk near half an 
inch in the neck of the flaſk. They were 
weighed at the loweſt mark, this is there- 
fore their greateſt ſpecific gravity. 


— 


6 


be 45 * 
Chemical Analyſis of tbe Bath WAT EASG. 


ABOUT fix gallons of the Ce, on 
King's Bath Water was eva- #© vaperation. 


porated to about a quart : Before this, a 
conſiderable quantity of a whitiſh powdery 
ſubſtance, in part chryſtallized, was * de- 


— 
„ 
» 


De. Sotherland, is an experiment of this kind, 
has denied that any pellicle was formed on evapora- 
tion, and endeavours to invalidate thoſe experi. 

ments 


— - 
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poſited round the edges of the veſſel join- 
ing the fluid; and ſeveral pellicles were 
formed, which ſucceſſively precipitated in 
a laminated form. The remaining liquor 
taſted evidently ſaline, but not fo ſtrongly 


" as might have been imagined, as it was 


proved to be at leaſt a ſaturated ſolution, 
from the chryſtallization of the ſaline mat- 
ter. On evaporation to dryneſs, which 
was done with a very gentle heat, there 
remained about zvij. of a powdery ſub- 
tance of a light duſky yellowiſh colour, 
adhering ſtrongly to the bottom of the 
veſſel. 

"i This reſiduum had no per- 
7 2 Ref ceptible odour, but to the 
— taſte was apparently ſalinc, 
and ſeemingly more ſo than the reſiduum 
left by thoſe waters that contain only ſele- 
nites. 


— 


*** 


** 


ments in which this appearance is related. When the 
water was diſtilied in the manner he performed it, 
no pellicle would be formed, as the ſelenites would 
then chryſtallize at the bottom of the "veſſel, as 
the communication with the air was obſtructed. 


The 
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The greateſt part of ir was in 4 powdery 
form, and the remainder conſiſting of 
chryſtallized ſubſtances, which, on exami- 
nation with the microſcope, appeared as 
Dr. Charleton, in the Plate prefixed to his 
work on this ſubject, has deſcribed them, 
to be made up of hexagonal and Cubical 


chryſtals, 


Chemical Analy/is of the Refiduum. 


ExezximaenT I. FVitriclic Acid ts Part 
of the Refiduum. 


About ten grains of the cubical ſalts 

were carefully ſeparated from the reſt by 

chryſtallization. To theſe were added a 

few drops of the vitriolic acid. Immedi- 

ately the ſmell of the ſpirit of ſalt became 
Exr. II. Solution of Silver. 

To Z jj of diſtilled water, was added five 
of ſolution of ſilver in the nitrous. 
acid, which produced no change of colour. 
To 
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To this was added one grain of the cu- 
bical ſalt above-mentioned. Immediately 
the whole aſſumed a white, milky appear- 
ance. 


Exe. III. Vegetable Blues. 


To zij of water, was added four grains 
of the cubical ſalt, carefully ſeparated from 
the powdery reſiduum. Into this ſolution 
were put ſome ſlips of paper, rubbed with 
the flowers of freſh viclets and poly anthus. 
No change of colour happened, although 
the taſte of the ſolution was manifeſtly ſa- 
Exe. IV. With the groſs Reſiduum, M 

neral and Vegetable Acids. 
To a ſmall quantity of the groſs reſi- 
2 was added a few drops of the vitri- 
olic, nitrous, marine, and vegetable acids, 


It efferveſced with each, and, with the vi- 


triolic, formed a ſalt of little taſte, but 
that rather auſtere and aſtringent, and of 
difficult ſolution in water. The other 


acids formed with it, each of them ſaline 


come 


; 
{ 
t 
| 
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compounds, more ſoluble in water, and, of 
conſequence, more ſapid. 


Exy. V. Lix. Tartar. with the Salts 
formed in Ex. IV. 

To each of the faline compounds thus 
formed, ſeparately diſſolved in water, was 
added a few drops of lixiv. tact, A white 
precipitation enſued . 


„ EJT Iain L 


A ſew grains of the refiduum we laid on a red hot 
jron ; a crackling noiſe » as produced, owing to the 
ſaline particles which decrepitated, but no detons- 
tion was obſerved, nor did any part ſeem diſpoſed to 
fukon ; 'no flame appeared, nor was any ſmell of 
ſulpher perceived. | 
Erinner IL. 

To 7 ij of the reſdeum, was added an equal weight 
o ſ powdered charcoal, and the whole was mage into « 
paſte with oil, and put ioto a crucible, w it was 
kept half an hour. On taking it out, we foend ſe- 
veral granules of its contents vigorouſly attrafted by 
the artificial magver. 

N. B. The magnet had no effect on the groſs te 
duum per ,. 


Che- 
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Chemical Analyſis of the W a TER. 
Exe. VI. Alkalies. — Cauftic. — Vegetable. 
To Fij of Bath water, freſh from the 
pump, was added gutt. x. of lixiv. ſapon. 
This cauſed a conſiderable milkineſs 


through the body of the fluid. 


ExrrRi ur VII. 

To Zij of Bath water, that had ſtood 
corked about half an hour, was added 
a like quantity of lixiv. ſapon. A light 
milky colour, much leſs than in Exe. VI. 
was produced, which ſoon ſubſided to the 
bottom, in form of a white precipitatzon, 
and the fluid above, recovered its tranſpa- 
rency. 

N. B. The fame experiment was tried 
with the water which had ſtood open 
twenty-four hours, when the effect was 

ſcarce perceivable. 


Exe. VIII. Alkali mild. 


To Fij of Bath water, was added gutt. x 
of lixiv. tartari. This cauſed a copious, 


ſudden, and flaky precipitation, much more 
con ſider- 
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conſiderable than in Exe. VI. and VII. of 
a reddiſh, white colour, extending through 
the body of the fluid, which, on ſtanding, 
fell ro the bottom, in a powdery form, and 
the liquor above appeared clear. 


Exr. IX. Polatile Mali, canflic. 

To Zij of Bath water, was added gutt. 
xl of ſp. fal. ammon. c. calce vivi, which 
produced the ſmalleſt degree of milkineſs 
poſſible, but no ſenſible precipitation hap- 
pened on ſtanding. 

Exr. X. Volatile Alkab, mild. 

To Jij of Bath water, was added gutt. 
xl of ſp. ſal. ammon. comm. This cauſed 
a milky appearance, and flaky precipita- 
tion, but not ſo conſiderable as in Exp, 
VIII. 


Exr. XI. Calcarcous Earihs in their 
: cauſtic State. 


To Zij of Bath water, freſh pumped, 
was added 3 fs of lime-water, which cauſed 
a ſudden flaky precipitation, which re- 
mained at the bottom in form of ſnow, and 


not in a white powder, as in Exe, VIII. 
The 
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The water in the glaſs above the precipi- 
tated matter, became as tranſparent as be- 
fore the addition of the lime - water. 


ExXPERIMENT XII. 


To Zij of Bath water, which had ſtood 
open ſome time, was added Fs of lime 
-water, without producing any change. 
N. B. No efferveſcence was perceived 
on the addition of any of the above ſub- 
ſtances. Probably, what gave riſe to the 
common opinion of the Bath waters ef- 
ferveſcing with alkalies was, that this ex- 
iment was tried with alkaline ſalts in 
their ſolid form, and the air bubbles 
formed in the ſolution were miſtaken for 
an efferveſcence. 


ExPERIMENT XIII. 


To each of the liquors precipitated, as 
in ExrzAIMZNTSs VII, VIII, IX, X, and 
XI, was added ſpirit of vitriol, gutt. vi, 


| which reſtored them all to their tranſ- 


Parency. 
Exe. 
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Exe. XIV. Acids, —Vitrioſic, 

To zj of Bath water was added gutt. v 
of vitriolic acid, without producing any 
change. 

Exe, XV.—Nitrows. 

To Zij of the Bath water was added 
gutt. v of the ſpirit of nitre, without pro- 
ducing any effect. 

Exe. XVI.—Afarialic. 

To ij of Bath water was added gutt. v 
of ſpirit of ſalt, without producing any 
effect. 


Exe, XVII.—Pegerable. 
To $i of the Bath water was added a 
tea ſpoonful of lemon juice, and of vine- 
gar, without producing any effect. 


Exr. XVIII. Solution of Metals. Silver in 
tbe nitr. Acad. 

To Zi of the Bath water was added 
gutt. v of ſol. of ſilver, which produced an 
appearance like equal parts of milk and 
water, but on adding xv gutt. more, a 
large precipitation enſued of white powdery 

Par- 
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particles, cohering together in maſſes of 
different ſizes, and the fluid above became 
more traniparent. 
Exr. XIX. Lead in the ſame, 
To zij of Bath water was added thirty 
drops of ſol. of lead, which produced an 
appearance like equal parts of milk and 
water, and gave a precipitation of ſmall 
white particles, cohering together, as in 
Exe. XVIII. but not ſo copious. 


Exe, XX. Copper. In the ſame. 

To Fij of Bath water was added five 
drops of a fol. of copper in the nitrous 
acid, which gave a light blue tinge to the 
water, and cauſed a precipitation of ſmall 
flaky particles adhering to the ſides and 
bottom of the glaſs, but the fluid did not 
appear ome 


_ 


To two ounces of Bath water was added fifteen 
drops of a ſol. of mercury in the nitrous acid. This 
cauſed a flight reddiſh yellow precipitation, which 
remained in the middle of the liquor, but did not 


Exe. 


Experiments on the Batu War ERB. 121 


Exe, XXI. Solution of Sacch. Sat. is 
2 Water. 

To ij. of Bath water was added xxx 
drops of a ſol. of ſacch. ſat. which cauſed 
a whitiſh cloudy precipitation of a reddiſh 
tinge, which on ſtanding ſubſided. 

Exe. XXII. Solution of Calli in Water. 

To ij of Bath water was added xx 

gutt. of a ſol. of galls, which gave a ſlight 


purple tinge, but no precipitation. This 
effect ceaſed on the water's ſtanding open 


a quarter of an hour. 


Exezz1MaexT XXIII. 
To Fi) of rain water was added gutt. i. 
of fol. of ſal martis in water. This truck 
a black colour with fol. of galls, ſome 
ſhades darker than in Exr. XXII. 


Exe, XXIV. Sol. of Corrof. Sub. in Water, 

To Zij of Bath water was added gutt. x 
of a ſol. of corroſ. ſubl. This cauſed 
ſcarce any change at the time. On ſtand. 
ing, however, a blueiſn white cloud was 
by re. ant 


3 top. 
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top. The intermediate liquor remained 
clear. On ſtanding, _ os RS 
precipitated, 
Exr. XXV. So.. of white Vitriol in Water, 
To ij of Bath water was added gutt. x 
of a ſol. of white vitriol. This cauſed no 
change. 


Exe. XXVI. Vegetable Blues. 


© © Several ſlips of paper, rubbed with the 
flowers of freſh violets and polyanthus, 
were immerſed in the Bath water. The 


purple colour ſeemed to be heightened by 
ing, how- 


the water freſh drawn. On 
ever, they acquired a greeniſh caſt. 
Exe, XXVII. Goap. 
Two ounces of Bath water were agitated 
with z fe. of Caftile ſoap. The fluid ap- 


ee. on letting it 
ſtand, a curdled oily ſubſtance floated on 


the ſurface, and the water beneath, in a 
great degree, recovered its tranſparency. 

ExpznimEnT XX VIII. 
The like appearance happened, on drop- 
ping a ſolution of ſoft ſoap in fp. vin. rect. 
into the Bath water. Exp. 
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* XXIX. Coagulation of Milk. 
rh of milk, boiling hot, was added 
Fiv o 


Bath water. This — 


Exy. XXX. Fixed Ar. 
We conveyed the ſteam of Bath water, 
freſh pumped, by means of a ſyphon, into 
lime water. No turbidneſs appeared for 
ſome time z but a thin film was formed 
on the ſurface of the lime water; and, on 
ſtanding ſome time, though ſecured from 
any communication with the outward air, 
it loſt its tranſparency towards the upper 
part of it. 
N. B. This Experiment did not ſucceed 
with water that ſtood, even corked vp, a 
quarter of an hour. 


ExyeriMEnNT XXXI. 
laſtead of the ſteam of the Bath water, 


we conveyed, by means of the foregoing 
that which arcſe from mixing 
a fol. a abi 


G 2 This 
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This produced an evident, and immediate 
decompoſition of the lime water; a film 
ſwimming on the top, and a portion of the 
water below the film appeared turbid, 


Chemical] Analyfis of the Sand depeſitad by 
the Bath Water. 


Exe. XXXII. Acips. Vitr. Acids. 
A drachm of the vitriolic acid, diluted 
with four times its quantity of water, was 
added to Fs of the King's Bath ſand ; a 
ſharp efferveſcence enſued, and many air 
bubbles were formed. 

Exe. XXIIII. Nitrous, wurzatic, and 

| Veget. Acids. 

The like happened on addition of the 
nitrous, muriatic, and vegetable acids ; with 
the laſt, however, in a very ſmall degree, 

ExPERIMENT XXXIV. 
This ſand, ſprinkled on a red hot iron, 
gives a blue flame, and emits a highly 
acid vapour, in ſmell like that diſcharged 
from burning ſulphur.. 1 


Exrz- 
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Exyrniment XXXV. 

About zij of the Bath ſand were put 
into a crucible, with an equal weight of 
powdered charcoal, When the matter was 
thoroughly heated red hot, it was poured 
out ; ſeveral particles of it were then vi- 
gorouſly attracted by the magnet. 

Exrzaiutxr XXXVI. 

To the taſte the Bath ſand is not in the 
kalt ſalire, but impreſſes, on being kept 
in the mouth ſome time, a ſtrong chaly- 
deate taſte. | 

Exrzaiutur XXXVII 


Two ounces of water were infuſed on 
gh of Bath ſand, in a vial, which was kept 
in a moderate heat about an hour. The 
taſte of the liquor was then highly chaly- 
beate, On addition, however, of a ſmall 
quantity (about gutt. xii.) of powdered 
galls, little change was produced, except 
a ſlight purple tinge. By dropping in, 
however, gutt. iv. of lix. tart. the whole 


turned to a deep purple, nearly approach · 
ing to black. 


63 Exrr- 
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ExezgriMENT XXXVIII. 

About Zij of the yellow powdery ſub- 
ſtance, that concretes round the edges of 
the Bath, was collected. To this was 
added an equal weight of powdered char- 
coal, and the whole was made into a paſte 
with oil. This was put into a crucible, 
and kept in a red heat near half an hour. 
On pouring it out, a large proportion of it 
ſeemed revived into iron, the granules of 
which were vigorouſly attracted by the 
magnet. 


Exreniment XXXIX. 


The like happened with the concretions 
formed on the baſons, that hold the water 
glaſſes at the Pump · room. 

Application of the Experiments. 

We ſhall now endeavour to apply theſe 
Experiments to the diſcovery of the im- 
pregnation of the waters. 

And here we ſhall take another view of 
the ſubſtances we have before mentioned, 
as poffible impregnations of Mineral 
Waters, 
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Waters, in the order they are there placed ; 
and endeavour to ſhew of each, what proof 
or probability there may be that it has, or 
has not, a ſhare in the compoſition of the 
Bath Waters. The firſt of theſe that 
occurs 13 
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THE exiſtence of this $;ay Sets. 
ſubſtance in its te ſtate 4. um- 
in the waters, hy mch 1. 
diſputed. Even their ſenſible qualities, 
with reſpect to this impregnation, have not 
deen clearly aſcertained. 
Dr. Lucas has ſaid, that ** it flies off 
in a ſubtile vapour, ſenſible to the or- 
gans of ſmell, and fo as to aſſect the 
lungs of thoſe inclined to phthiſical com- 
plaints.“ 

We cannot ſay we have ever had an op- 
portunity of obſerving its effects in ſo 
ſenſible a degree, yet we are inclined to pay 


— 


® Vol. iii. p. 277. 


G 4 credit 
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credit to it, as this acid is undoubtedly 
preſent in the waters in its volatile ſtate, 
united with iron, which it quits as ſoon as 
it communicates with the open air. This 
is ſufficiently proved by Exe. XXII. with 
ſolution of galls, by the ochrous incruſta- 
tions depoſited round the ſurface and fides 
of the Baths, and on the baſons at the 
Pump- room, which were ſhewn, by Exv. 
XXX VIII. and XXXIX. to be reducible 
into iron. Arguments, however, ſuffi- 
ciently plauſible, are not wanting to con- 
tradict the exiſtence of an unncutralized 
acid in theſe waters, even though it was 
granted that their vapour were ſo. The 
vitriolic acid in theſe caſes, it is alledged, 
flies off as it is diſunited from the iron, 
and does not remain in the water in its ſe- 
parate ſtate, The ſenſible qualities of 
the waters ſeem to favour this opinion : 
No acidity has beck ever aſſerted by any 
perſon, whoſe writings we have examined, 
to be ible to the taſte; and the trite 
Experiment of ſyrup of violets being 
turned green by it, has been —— 
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proof of a very different impregnation, 

and ſuch a one as could not poſſibly ſub- 
fiſt with the other. It has, however, been 
urged, that the Bath water curdles milk, 
decompoſes ſoap, and efferveſces with 
alkaline ſalts, which are all propertics be- 
longing to acid bodies. That waters con- 
taining an acid would produce theſe 
effects we readily acknowlege, but the two 
former of theſe we ſhall prove, in the future 
part of our Work, not to be qualities pecu- 
liar to acids only, but to be producible by 
means of other ſubſtances, and the laſt we 
cannot help believing a miſtake. By 
Exe. VII. it did not appear that any 
efferveſcence was perceived, or, at leaſt, 
ſuch as was ſcarce perceptible, and by no 
means adequate to the accounts given of 
it by other Writers on ſuch admixture, al- 
though the lixiv. tartari, which we uſed, 
is the mildeſt ſtate of alkaline ſalts we 
know of, and of conſequence moſt fa- 
vourable to a diſcovery of this kind. Pro- 
bably this miſtake was produced by 
=_— the 
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che 8 mentioned in our Experi- 


Notwichſlanding, however, theſe argu- 

ments, we are inclined to believe, that the 
volatile vitriolic acid is preſent in theſe 
waters, even in its feparate ſtate, either as 
combined with them by the method re- 
lated in our account of this ſubſtance, Part 
I. or in the interval between its being diſ- 
united from the iron, and its diſſipation in 
the air, By our Experiments, the water, 
when freſh, appeared to heighten the co- 
our of the vegetable purples, though af- 
terwards on ſtanding it ſermed to exerr 
contrary effects, and to partake, in ſome 
meaſure, of an alkaline nature. 


Dr. Sutherland ſays, that the Bath Wa- 
ters turn ſyrup of violets to a ſea green co- 
lour, immediately: but he ſeems here to 
have fallen into the ſame miſtake with 
many others, who have made uſe of ſyrup 
of violets in their experiments. The ſy- 


| 
oy * Vide Exe, XII. 
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rop commonly uſed, is very ſeldom ge- 
nuine, and ſtill leſa frequently (which is of 
equal import in experiments of this nature) 
freſh and well made, as it loſes its diſtin- 
guiſhing colour by keeping, and acquires 
that brown, duſky one, we generally ſee it 
to have when genuine. When of a fine 
bright colour, it is generally adulterated 
with ſome ſubſtances that will not anſwer 
the teſts here required. 

We made ſeveral experiments with dif- 
ferent ſyrups of violets, and they all in- 


Dr. Sutherland has quoted ſome paſſages from 
De. Linden, extraordinary, indeed, in their kind, on 
this ſubjet. That Geatleman has attributed the 
green colour, which the Bath Water is ſaid to firike 
with ſyrup of violets, to the ſyrup of violets ſetting 
the acid free from the mucilagizam fervi, and at li- 
berty to work on the iron, Were this the caſe, a ſo- 
lution of green vitriol, where the iron is aftually dif- 
ſolved, would be green, which we had it not to be, 
even when ſaturated ; and by our Experiment, N“. 
XXIII. it appears, that one drop of a ſaturated ſolu - 
tion of green vitriol, renders two ounces of diſtilled 
water more ſtrongly chalybeate than the Bath Waters 
are, As to the aſſertion, that the quantity of alk. re- 
quikte to produce this effect, would render the water 
| G6 oy 
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deed, as Dr. Sutherland has related, ſtruck 
a green colour, on admixture with the 
Bath Water; but on the ſame experiment 
being tried with rain and diſtilled water, 
the ſame effect was produced; and the co- 
lour ſeemed more owing to the dilution of 
the ſyrup, than any ſtrictly chemical effect. 


In general, the purple or blue flow- 
ers of vegetables, when freſh, or their 


expreſſed juices, anſwer this purpoſe bet- 
ter than when made into ſyrup. On the 
whole, if this acid be preſent here, it is in 
exceeding ſmall quantity, and which, pro- 


as caufic ns ſoap lees, we beg leave to inform him, 
that one drop of a ſolation of a mild alkali, (lixiv. 


tart.) whoſe taſte cannot be perceived, when diluted 


with Ib. fs. of diſtilled water, will render it ſufficiently 
alk. to produce this effect. As to what the Doctor al- 
ledges of the green colour produced by the union of 
acids with iron, none but the vitriolic have this ef 
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bably, conſidered as ſuch, can have very 
little power in influencing its eſſects as a 
Mineral Water; as it is likely that a 
quantity of it, not exceeding a drop of the 
concentrated vitriolic acid, is preſent in 
many pounds of the water. This is ren- 

farther probable by the Experiment 
before cited of it, when combined with iron, 
This proportion being ſo ſmall, ſeems to be 
the reaſon why it exhibits none, or ſcarce 
any perceptible efferveſcence with alkaline 


bodies. 
Alkalies. 

Were out opinion, with re- ee 
ſpect to the laſt mentioned T. Ae. 
ſubſtance, aſcertained, we might be well 
aſſured, that this had no ſhare in the im- 
pregnation of the waters, in its ſeparate 
ſtate ; but as we offer that only as matter 
of probable conjecture, we ſhall examine 
the reaſons which might ſupport or con- 


tradict the opinion of the preſence of this 
ſubſtzoc- in theſe Waters. 
The only circumſtance that gives us 


any reaſon to think that the foſſil alkali 
enten 
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enters into their compoſition, is, that the 
vegetable blues and purples ſeem to acquire 
a greeniſh caſt on being added to the water 
which has ſtood ſome time. This, how- 
ever, though a quality of alkalies, is by no 
means a certain teſt of that ſubſtance. 
Waters impregnated with calcareous 
earths, in form of quicklime, will produce 
this effect as well as alkalies, though not, 


ſalt appeared in the reſiduum left by eva- 
poration, or in the ſalts formed by addi 
tion of the weaker acids; and the precipi- 
tation of ſilver, lead, and mercury from 
their ſolutions, was probably owing to 
another cauſe, which we ſhall mention 
hereafter. The iron contained in the 
water, in a ſtate of ſolution by an acid, 
the curdling of ſoap, and the coagulation 
of milk, likewiſe afford ſufficient proof 
that this ſubſtance, in its native form, un- 
combined with any other body, has no 
ſhare in the compoſition of theſe celebrated 


Waters. 


It 


indeed, fo powerfully. No marks of this 
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Compound Salts. 
It does not appear, by any C=. Sat. 
Experiments, that there is any reaſon 
fo think that this ſalt is contained in the 
Bath Waters. Some of the cryſtals 
left on evaporation, were, indeed, of an 
hexagonal priſmatic form, but were like- 
wiſe of a ſlightly auſtere, and aſtringent 
raſte, and of very difficult ſolution in 
water, qualities that ill agree with Glau- 
ber's ſalt. Theſe circumſtances afford ſuf- 
ficient evidence of What we have before 
laid down, as, it this ſalt had exiſted in the 
ſmalleſt quantity in the waters in a ſtate of 
ſolution, it muſt have been thus diſcovered, 
as this falr is not ſo ſubject to decompoſi- 
tion, by long boiling, as many others are. 
The exiſtence of this ſub- 
ſtance in the Bath Waters has — 
been pretty generally acknowledged, though 
its proportion there ſeems too ſmall to have 
any ſhare in their medicinal effets, Moſt 
Writers ſeem to have thought the cubical 
figure, and peculiar taſte of the cryſtals, 
a ſufficient evidence of this. Some Au- 


thors, 
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thors, perhaps, may not be fo ready to al- 
low, for granted, our deciſions on the con- 
tents of waters deduced from the figure of 
the cryſtals of the ſalts they yield; we 
ſhall, therefore, beg the reader's patience, 
while we ſay a few words in defence of this 
way of reaſoning. - Dr. Sutherland has af- 
firmed, ** that no two ſalts, of the ſame. 
denomination, anſwer the ſame proofs in 
every reſpect. If by this the Doctor means, 
that no two portions of the ſame ſalt will, 
on being diſſolved in water, cryſtallize 
again in the ſame form, we can venture to 
aſſure him that they will, and appeal to 
experiment for the truth of ic. By haſty 
evaporation, and too ſudden application of 
cold, the cryſtals of many ſalts are often 
left imperfect; but what remains of them 
is always ſufficient to indicate the form 
which they tended to aſſume. 


The cryſtals of nitre and common 
ſalt, for inſtance, are often left imperfect, 
but no art can make the former cryſtailize 
into cubes, and the latter in hexagonal 
priſms, Dr. Hill has, indeed, ſaid, that 


common 


- 
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common ſalt, by a certain method of 
cryſtallization, ſhoots into oblong par- 
allelapipedorfs*®. This, however, is now 
found to be a miſtake, as they are only a 
number of cubes adhering together by 
their flat ſides, which are ſometimes pro- 
duced when the cryſtallization is made to 
begin at the bottom of the veſſcl, by ex- 
cluſion of the air, and introduction of any 
foreign body, for the cryſtals to form upon. 
Mr. Rovelle, of the French Academy, 
who has juſtly merited the applauſe of the 
learned world, for his ingenious Treatiſe 
on this ſubject, has made a diviſion of 


thoſe ſalts that cryſtallize at the bottom and 
top of their containing menſtruum. This, 


* Common ſalt often forms hollow pyramids, but 
this cannot conſute the opinion of cubes being the 
proper form of its cryſtals. For the manner in 
which theſe are produced is this: A cabe is formed 
on the ſurface of the liquor, which fakt s certain 
ſpace, but has not gravity enough to carry it to the 
bottom. On each fide of it a new cube is formed, 
which carries it ſtill farther down, ard then other 
cubes are formed on the external cdgrs of the laf, as 
we ſee them, which at leogth carry it down to the 


bottom. 
however, 
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however, is only true of ſuch as are equally 
ſoluble in the cold, as well as hear. 


All ſalts that diſſolve in larger propor- 
tion in hot, than cold liquors, cryſtallize 
firſt where the cold is firſt applied. Thus, 
if a ſuperſaturated ſolution of nitre be re - 
moved from the fire, and the ſurface co- 
vered, to prevent the acceſs of cold to the 
top, while the bottom is placed on a cold 
ſubſtance, all the cryſtals will be formed 
there, It was formerly thought, like wiſe, 
that the cryſtals of different ſalts had dif- 
ferent directions in their formation. Thus 
nitre was ſaid to cryſtallize pointing up- 
wards, Glauber's ſalt horizontally. 

It is now, however, found, that the 
cryſtals of all theſe ſalts are directed from 
that part, where the cold is ſufficient to 
cauſe them to eryſtallize. Thus, if on a 
vial, filled with a ſuperſaturated ſolution of 
nitre, in hot water, we place a wet cloth, fo 
cold as to cauſe a cryſtallization, all the cry- 
ſtals will be directed from thence, whether' 
it be the top, bottom, or ſide of the veſſel. 
. Dr. 
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Dr. Sutherland's arguments on this head 
have been before anſwered by Dr. Lucas. 
Nevertheleſs, Dr. Linden, in his ſeaſona- 
ble and modeſt reply to Dr. Lucas's cur- 
ſory remarks, has aſſerted boldly, ** That 
no perſon in his ſenſes now continues to 
believe any ſpecific difference in the cryſtals 
of ſalts ;" and, in ſupport of this opinion, 
he urges the authority of Dr. Neuman. 
If by this he means Caſpar Neuman, whoſe 
works Dr. Lewis has abridged, we ac- 
knowledge we have read no more of them 
than what that learned Gentleman has 
communicated, as they are moſtly written 
in the German language. But in that 
part we cannot diſcover any reaſon to be- 
lieve that he was of that opinion, 


On the contrary, in his account of the 
mineral ſalts, he has diſtinguiſhed them 
frequently by theſe marks. Dr. Linden 
farther alledges, That the trum cubi- 


Ms 


> 
— 


Vide p. 187. Of alamn. P. 198. On the difliation 
of Glaub. ſalt from nitre. P. 200. On the diſliaction 
of commoa ſal; from aizre. 

(«ms 
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cum contradicts all that can be ſaid on this 
ſubject, as it has all and every quality of 
the nilrum priſmadale, or common nitre.” 
We really do not fee the efficacy of this 
reaſoning, except it could be proved, that 
the nitrum cubicum ſometimes cryſtallized 
like common nitre, which it never does, 
nor does the Doctor pretend to alledge it. 


The ſenſible qualities of theſe are 
nearly alike, and very few chemical ex- 
periments have been made to prove any 
difference between the cubic and common 
nitre. Their cryſtals are, however, in- 
variably different ; thoſe of common nitre 
being always, when carefully cryſtallized, 
hexagonal priſms, terminating, at one end, 
at leaſt in a ſix · ſided pyramid ; whereas 
thoſe of cubic nitre, are, indeed, ſix · ſided, 
but theſe ſides are of a rhomboidal figure. 
He next ſays, ** That the refiners are in- 
formed, by experimental facts, that large 
or ſmall cryſtals proceed from flow, or 
quick boiling, during the evaporation.” 
This circumſtance is nothing at all to the 

purpoſe. 
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purpoſe. No one, who has formed a ſyſtem 
of this kind, has drawn his arguments from 
the ſize, but figure of the cryſtals. 


Some ſalts, we own, are diſpoſed in equal 
circumſtances to ſhoot into larger cryſtals 
than others, as in the caſe of Glauber's 
ſalt and common ſalt, but this is no ſpecific 
diſtinction, as being neither conſtant nor 
aſcertained in degree. The great Linnaeus, 
in Botany and Natural Hiſtory, has not 
drawn his diſtinction from the ſize of 
plants, and animals, but from ſome marks 
which are invariable, wbatever be the bulk 
of the object: much leſs ought this to be 
here brought as a ſpecific diſtinction, as in 
this caſe the ſlighteſt variation in the heat 
will cauſe a difference, In ſome ſalts, 
however, which are diſſolved together in 
the ſame menſtruum, and, of conſequence, 
in the ſame circumſtances with reſpect to 
heat and cold, it may, when they cryſtal- 
lize in nearly Gmilar forms, ſometimes af- 
ford a preſumprive diſtinction ; as in natural 
hiſtory the ſize of ſome plants and ani- 


mals, 
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mals, though no eſſential difference, is al- 
lowed to do. Dr. Sutherland has, indeed, 
drawn one inference from the cryſtalliza- 
tion of ſalts relative to borax, extraordi- 
nary, indeed, in its kind. This has, how- 
ever, been fufficiently anſwered, (though 
rather too ludicrouſly for the ſubject) by 
Dr. Lucas. We will venture, however, to 
repeat here a circumſtance relative to the 
cryſtallization of ſalts, which Dr. Suthes- 
land ſeemed unacquainted with, that all 
ſalts, which are equally ſoluble in hot as 
6bld liquors, will cryſtallize on the naked 
fire, as well as in Balneo Arene. 

The cryſtallization of common ſalt, by 
evaporation of the menſtruum only, with- 
out the liquors cooling, mentioned by Dr. 
Lucas, is a ſufficient evidence of this. 
Sutherland means by ſimple ſalts, as we 
know of none but acid and alkaline ſalts ; 
of the former of which, none of the foſlile 
ones can be procured in a cryſtallized 
form, and only ſome of the vegetable 
kind, 
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kind, as the effential ſalts of plants, with 
the ſalt of amber, and the acid baſis of bo- 
rax, called ſedative ſalt, can be got in a 
cryſtallized ſtate. The foſſil alkali may 
be got in this form; but, in general, alka- 
lies are ſo averſe to cryſtallization, that an 
over propartion of them, joined to an acid, 
will often binder the chryſtallization of the 
peutral ſalt. 


Dr. Linden farther alledges, that no 
common fait is contained in the Bath Wa- 
ters. This, however, is no more than his 
ipſe dixit, and, in anſwer to him, we may 
alledge all the experiments that have been 
made on theſe Waters, and, among the 
reſt, thoſe of his friend Dr. Sutherland, 
The teſt he requires, of extracting 3̃ vj. 
of ſalt, at leaſt, to make experiments on, 
cannot, indeed, eaſily be complied with, 
fince it requires a larger apparatus for eva- 
poration than moſt people are maſters of, 
as the water contains it in ſo ſmall propor- 
tion. But, in our opinion, a much leſs 
W 
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the figure and taſte of its cryſtals are the 
moſt indubitable teſts of ir we are ac- 
quainted with, | 

Theſe, joined to our Experiments I. and 
II. “ render the preſence of this ſubſtance 
very certain, though it is but in a very 
ſmall proportion, and, probably, of little 
conſequence in producing any effects uſu- 
ally attributed to the Bath Waters. The 
proportion could not eaſily be determined; 
it ſeemed, however, not to exceed five or 
ſix grains in a gallon of the water. 
Inflammable Bodies. 
: The next claſs of bodies 
Ole, te 4. that offers itſelf to our con- 
ſideration, is that of Inſlammables, among 
which the foſſile oil, in its ſeparate ſtate, 
bears the firſt place. Of this, however, 
we have little more to ſay, than that the 


N. B. The vitriolic acid, and the ſalts contain- 
ing it, precipitate the ſolution of filver. With the 
firſt, however, the precipitation is not near fo plenti- 
ful as with common ſalt, and always aſſumes more or 
ef of a yellow colour ; whereas this was of a milky 
whueneſs. 


Bath 


* 
1 N 
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Bath Waters do not give the leaſt ſuſpicion 
of any impregnation of this kind, either 
by their ſenſible qualities, or chemical ana- 
lyſis. The taſte and ſmell of this ſub- 
== are, indeed, in general, ſo potent, 
ang diſtinguiſhable, as to leave no room 
for a miſtake of this for any other im- 
pregnation. The immiſcibility of this 
oil with water, likewiſe, affords an eaſy 
and obvious method of detecting it, even 
though its quantity ſhould be too ſmall, 
and its nature too pure, to admit of a diſ- 
covery from its other ſenſible qualities . 


As this oil, however, is not, in the leaſt 
degree, ſoluble, and only diffuſible in wa- 
ter, however minute this may be, it muſt 
ſeparate on ſtanding, No ſuch circum- 
ſtance, however, has ever been obſerved 
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in the Bath Waters, nor do their ſmell, 
taſte, &c. favour any opinion of this kind. 
We may, therefore, ſafely conclude, that 
the Bath Waters do not contain this ſub- 


ſtance in the ſmalleſt degree. 


Oils in formef There does not ſeem 

any more reaſon for believing 
that this ſubſtance is contained in the wa- 
ter in its compound, than in its ſimple 
ſtate. The taſte and ſmell of it would be 
equally diſtinguiſhable in this, as in the 
laſt mentioned form ; and if even (for the 
reaſons above mentioned) theſe might not 
be ſo obſervable, yet an addition of any 
acid ſubſtance would preſently make the 
diſcovery, by the ſeparation of the oil 
from the water it was united with. If our 
opinion, that the Bath Waters contained 
vitriolic acid in ſubſtance, was confirmed, 
it would put an end to all doubts of this 
kind at once ; but as we offer that, not as 
an abſolute certainty, but only as matter of 
great probability, we ſhall not lay any 


ſtreſs on it in point of argument, The 
pre- 
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preſence, however, of this acid, united 
with iron in the waters, which is fully 
proved, affords ſufficient evidence, that 
they contain no impregnation of this kind 
as the acid, by its ſuperior attraction of the 
alkali, which held the oil ſuſpended, would 
cauſe it to ſeparate from the water. 


Moreover, if the oil were thus combined 
with the water in form of ſoap, it muſt di- 
miniſh its tranſparency, (ſince the oil is 
then only in a ſtate of minute diffuſion, 
through the water.) As none, however, 
of theſe circumſtances occur, we may ra- 
tionally believe, that there are no more 


grounds for belirving that oily ſubſtances 
are contained in the waters in this, than the 


laſt mentioned form, 


We now come to the laſt im- 

of this kind, viz. ſul- . 
phur. This queſtion has been much 

by many able Writers, ſome of whom have 
maintained, and others denied its exiſtence 


there, with as much vehemence as they 


would have done, had every thing valuable 
belonging, to them depended on this ſimple 
H 2 queſtion, 


? 


a — 
* 
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queſtion, Many have maintained the opi- 
nion of ſulphur's being the principal ingre- 
dient in theſe waters, from a lucrative 
view, as imagining, ſhould this point be 
once diſproved, it would diminiſh the cre- 
dit of the waters, as their ſalutary effets 
were, by the generality of people, attributed 
to their impregnation with this ſubſtance. 
Though we cannot greatly commend 
this motive, yet we cannot help thinking, 
with Dr. Lucas, that theſe fears have not 
the leaſt foundation, ſince the undoubted 
teſtimonies of their good effects, which 
could not be influenced by this queſtion, 
would much outweigh any theoretical rea- 
ſoning that could be drawn from the effi- 
cacy or inefficacy of any of the ingredi · 
ents in their compoſition. 

We ſhall now briefly examine the argu- 
ments that may be brought in favour of, or 
againſt the opinion, of the exiſtence of this 
ſubſtance in the Bath Waters. | 


In confirmation of its exiſtence, it has 


P 
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from the bottoms of the baths, are evi- 
dently ſulphureous from their ſmell *; that 
the former, laid on a red hot iron, emits a 
blue flame, and a ſuffocating vapour; that 
a ſolution of mercury is precipitated in yel- 
low clouds by it, which is the colour it aſ- 
fumes when precipitated by ſulphureous 
bodies; that corroſive ſublimate is decom- 
poſed in the ſame manner; that a ſolution 
of ſilver in the nitrous acid is precipitated 
by them ; that the mud of the waters, ſub- 
limed with arſenic in a retort, a 
true orpiment +; and that the reſiduum 
left by the waters had the ſame effect. 


On the other hand, it has been alledged, 
that, granting the ſand and mud taken 
from the bottom of the baths, contained 
ſulphur in any proportion, yet that would 
not prove its exiſtence in the waters, ſince 
we know ſulphur to be inſoluble in a wa- 
tery menſtruum ; and that if it were united 
with the water, by means of a ſubtile diffu» 
ſion, that this would be ſoon diſcovered by 


„ Satherland's Treatiſe, p. 11, 32. 
4 Ibid. p. 35- Exp. I. and III. 
H 3 the 
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the precipitations happening on the water's 
ſtanding , by the incruſtations of the ciſ- 
terns into which it firſt ſprings, and of the 
pipes through which it flows, as at Aix la 
Chapelle; none of which circumſtances 
are ever obſerved here, That the fo» 
Jutions of mercury, and corroſive ſub- 
Jimate, were changed to a yellow colour 
by the vitriolic acid, and that the bluriſh 
waite clouds ſuddenly precipitating in 
£rumes, on addition of the ſolution of ſil - 
ver, are owing to the common ſalt con- 
tained in the water. That the refiduum, 
on evaporation, appears to be moſtly a cal- 
carcous earth, and the remainder a ſaline 
ſubſtance, and that it gives no appearance 
of ſulphur when laid on a red hot iron, 
only fuming and crackling lightly, with- 
out any ſulphureous ſmell ®, blue flame, 
ſparkles, or detonation, That its efferveſ- 
cence with acids proved it not to be ſul - 
phureous, as that ſubſtance is not affected 
by them. That the taſte of it ſhewed 
no ſigns of any contents of this nature, be- 


„» Lucas, Vol. III. p. 312. 


ä 


ing 
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Ing only ſimply faline, ard that but in a 
moderate degree; that the cclour of 
bright, poliſhed ſilver, was not tarniſhed 
or impaired by lying in the waters a con- 
ſiderable length of time *. 


On a review of theſe arguments, we are 
inclined to think that the latter, on the 
whole, are tolerably concluſive, as to this 
point, though they are far from being all 
of equal weight, or fairly ſtated, That 
which has been moſt relied on, viz. of the 
reſiduum left by the waters on evapora- 
tion yielding no ſulphur, is the leaſt deter- 
minate of any ; as the ſulphur, if but in 
ſmall proportion, would undoubtedly be 
diſſipated in the evaporation, as ſulphur is 
decompoſed by long boiling, and plentiful 
dilution with water. Nevertheleſs, as they 
have no taſte of this kind, nor depoſit any 
ſubſtance on ſtanding, that bears the leaſt 
reſemblance to it, and do not tarniſh ſilver, 
or turn black with ſolution of ſacch. ſa- 
turni, we may ſafely conclude, that, in this 


— ___ 


— 4 


" © Lecas, Vol. III. p. 281. 
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form, it makes no part of the compoſition 
of the water “. 

Hep. S. b. Sulphur, (as was before ob- 
nb an alt. ſerved,) though not ſoluble in 
water, per ſe, becomes ſo, in a conſiderable 
degree, when combined with a cauſtic alkali, 
and even, in ſome degree, with a mild one, 


As this combination is by no means in- 
frequent in the bowels of the earth, and is, 


* By Dr. Sutherland's experiment, of the arſenic 
ſublim ng yellow, when mixed with the refiduum of 
the waters, we ſhould be led to imagine, that they 
contained ſulphur. — We do not deny the fat he re- 
lates, but obſerve only, that even the Doctor himſelf 
ſeems rather diffident, as he ſays only incÞning to 
yellow ;“ whereas when the ſame experiment was 
tried with Bath ſand, he ſays, .** the ſablimate was of 
* a deep, orange colour.” If, however, we allow 
Dr. Sutherland's poſition, that ſalts and ſulphur are 
inſeparable, and that the former cannot be generated 
without the latter, no further enquiry is neceſſary ; 
as all waters, from thoſe of the atmoſphere to the 
deepeſt well, muſt be ſulphuteous, fince none have 
been yet diſcovered without ſome admixture of a 
ſaline ſubſtance. What plentiful! magazines of ſol. 
phur, then, muſt ſome of our ſalt ſprings in England 
be, which are nearly ſaturated This ſubject would 
afford much more opportunity for criticiſm, but has 
been already ſufficiently handled by an abler pen. 


indeed, 
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indeed, no uncommon im of 
Mineral Waters, and as thoſe of Bath un- 
doubtedly meet with many ſubſtances in 
their paſſage that yield ſulphur plentifully, 
(as was taken notice of before) many have 
imagined it was united to them by ſome 
means of this kind. There fees, how- 
ever, to be little foundation for ſuch a ſup- 
poſition, as the taſte and ſmell of this 
compound are fo diſtinguiſhable, even in 
ſmall quantities, as to leave little doubts 
concerning its nature when preſent, No 
ſuch qualities, however, have been ever 
obſerved in the Bath Waters. They are 
nearly inodorous, and their taſte, though 
peculiar, by no means reſembles thoſe of 
that kind. Should it be urged, in an- 
ſwer, that the quantity contained in the 
Waters is too ſmall to affect their ſenſible 
qualities, (in which caſe it could be but of 
little effect.) we may reply, that, even 
granting it were ſo, chemical experiments 
by no means favour an opinion of this 
kind, It appears by theſe, that filver is 
not tarniſhed, in the ſmalleſt degree, by 
lying in them, and the ſolution of ſacch. 

H 5 ſaturni 
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ſaturni precipitated, not in a dark coloured, 
but a yellow cloud. Acids, likewiſe, 
make no precipitation in them, which 
would undoubtedly be the caſe, did the 
ſprings contain ſulphur in this form; as 
we find by experiment of the Harrowgate, 
and other Waters, that contain an hepar 
ſulph. of this ſort. We may, therefore, 
fairly conclude, that the Bath Waters do 
not contain ſulphur in this form. 


Hep. geb. c Calcareous earths, in their 
vive. cauſtic ſtate, on being mixed 
with ſulphur, render it, in ſome degree, ſo- 
luble in a watery menſtruum, as well as al- 
kaline ſalts, though not in ſo large a pro- 
portion. From the frequency of both 
theſe ſubſtances in the earth, we ſhould 
this to be a common impregnation 
and, indeed, we believe it to be much of- 
tener preſent than it is ſuſpected to be. 


An eminent Writer on the Bath Waters, 
has taken much pains to prove, that ſul- 
phur makes no part of their compoſition. 
His reaſonings on this head ſeem well 


. to the ſubject, and prove very 
fully, 
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fully, that ſulphur, in the two forms 
above mentioned. has no ſhare in it. 
That i Gentleman ſeems to have 
failed only in making his poſition too ge- 
neral, to which he ſeems to have been in- 
duced, by too great attachment to.theo- 
retical reaſoning, as it does not appear he 
made any direct experiments to prove this 
point. It is likely he concluded, and not 
without great appearance of probability, 
that a water thus impregnated, would ex- 
hibit the ſame appearances with other ſub- 
ſtances, on experiment, (though, perhaps, 
in a leſs degree) as one that had the true 
hepar ſulph. in its compoſition, 


We are not aſhamed to own, that when 
we firſt began to reaſon on the ſubject, we 
were miſled in the ſame manner. Expe- 
riments, however, made with the ſand 
which the water brings up with it, prove 
ing, very clearly, that in this were con- 
tained ſulphur, and a calcareous carth, 
which, as was before obſerved, formed a 
compound ſoluble in water, inclined vs to 
believe, that this muſt make a part in the 

H 6 com- 
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compoſition of thoſe of Bath. Never- 
theleſs, the accounts given of this ſub- 
ſtance, and its effects, by ſo eminent a per- 
ſon, and fo competent a judge as Dr. Lu- 
cas *®, by no means correſponding with our 
Experiments on the Bath Waters, ſtag- 
gered our opinions much. on this ſubject. 
However, as the Doctor had related no ex- 
periments made with ſulphur in this form, 
it occurred to us, that he might have over- 
looked it, for the reaſons above menti- 
oned. This inclined us to make the fol- 
lowing Experiments with an artificial pre- 
paration of this kind, when, to our great 
ſurprize, they turned out totally different 
from what the Doctor had aſſerted, and 


our own theory had led us to ſuggeſt. 


EXPERIMENT 1. 


Two drachms of flowers of ſulphur 
waſhed, and a like quantity of freſh quick 
lime, were rubbed together in a glaſs mor- 
tar. To this compound was added, by 


— — 


Lucas on Mineral Waters, Vol. III. p. 278, 
ſection 134- 8 a 
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degrees, during the trituration, I xvi. of 
diſtilled water. This was afterwards fil- 
tred, and appeared a tranſparent fluid. 
Its taſte was pretty ſtrong and peculiar, 
but no ways reſembling any of the ſul- 
phureous preparations, or the Harrowgate 
waters. 


On ſtanding expoſed to the air, it a- 
bated of its pellucidity, and depoſited a 
whitiſh ſediment ; and this happened, in 
ſome degree, even when the air was ex- 
cluded. The quantity taken up by the 
water ſeemed to diminiſh very little the 
bulk of the original compound. 


Exe. 2. Altalies caufiic. 

To Ji. of the laſt mentioned 
tion, joined to Fi. of diſtilled water, was 
added gutt. x. of lixiv. ſaponar. This, 
on ſtanding, produced a ſlight milky co- 


* A tea fpoonful of the above mixture, diluted 
with two ounces of diſtilled Water, with the addition 
of a few grains of common ſalt, formed a compound 
reſembling the tafle of the Bath Water when grown 


cold. 
lour, 
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lour, with ſome ſmall precipitation, as in 
Exp. VI. wich the“ Bath waters. 


Exe. 3. Alkal. mild. 

To $i. of the aforeſaid mixture, diluted 
as in the laſt Experiment, was added gutt. 
x. of lixiv. tart, a ſudden flaky and copi- 
ous precipitation took place, preciſely of 
the ſame colour as in Exe. VIII. and 
which, on ſtanding, fell to the bottom, and 
left the fluid about clear. 


Exy. 4. Alk. volat. cauſtic. 


To 3j. of the above mixture, diluted as 
before, was added gutt. xl. of fp. ſal. 
ammon. c. calce viva, which produced the 
ſmalleſt degree of a milky caſt, and gave 
no precipitation on ſtanding, 


Exp. 5. All. valat. mild. 


To Jij. of the above mixture, was 
added gutt. xl. of ſpir. ſal. ammon. com- 


a 


® On this addition, the diluted mixture became 
nearly of the taſte of the Harrowgate Spa. N. B. The 
mixture had the ſame effect on ſoap, and its ſolution, 
in rectißed ſpirits, as the Bath Water. 


mun. 
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mun. This cauſed a milky appearance, 
with a flaky precipitation, but not ſo con- 
ſiderable as in the Experiment with lixiv. 
tartar. 
Exr. 6. Calc. Earths deprived of their 
fixed Air.— Lime Water. 

To J. of the mixture, diluted as afore- 

ſaid, was added Fs. of lime water, which 


produced not the leaſt ſenſible alteration in 
the body of the fluid, 


Exe. 7. Solution * of Metals, —Of Silver 
in the Nitrous Acid. 

To 3j. of the mixture, diluted as a» 
bove, was added gutt. vi. of fol. of ſilver. 
This cauſed only a very light milkineſs 
on ſtanding, ſcarce perceptible. 


Exp. 8. Of Lead in the ſame. 


To Zij. of the mixture was added gutt. 
vi. of fol. of lead. This cauſcd ſcarce any 


"EE" "EY 


— — — — 


* To one ounce of the diſtilled water uſed here, 
was added gutt. vi. of ſol. of filver. This induced 8 
flight milkineſs, as in Experiment 7. with the bey. 
ſulph. c. calce viva. 


change, 


* 
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change, except a very ſlight milkineſs, 
even leſs than in the former Experiment. 

Exr. 9. Sol. of Saccb. Sat. in Water. 

To Zij. of the mixture as before was 
added gutt. x. of the fol. of ſacch. ſaturni. 
This cauſed a whitiſh cloudy precipitation, 
of a reddiſh tinge, as in Exy. XXI. with 
the Bath waters. 


Exp. 10. Acids. Sp. Vitr. Nitri & Salis. 
To Zij of the mixture as above, was 

added gutt. v. of the vitriolic, nitrous, and 
muriatic acids, without cauſing the leaſt 
efferveſcence, precipitation, or change of 
colour, 
Exp. 11. Solut. of Corr. Subl. in Water. 
Ten drops of a ſaturated folution of cor- 
roſive ſublimate were added to Fjj. of the 
mixture as before. A bluciſh white cloud 
was immediately precipitated, and a thin 
film floated on the top, as in Exe, XXIV. 
with the Bath waters. 


Exe. 12. Of white Vitr. in the ſame. 
To Zi. of the ſol. of hep. ſulph. c. 
calce viva, diluted as aboye, was added 
gutt. 
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gutt. x. of a ſaturated ſolution of white 
vitriol. This cauſed ſcarce any change, 
except a ſmall bluciſh tinge towards the 
bottom of the veſſel, When the ſolution 
of hepar ſulph. was uſed in leſs proportion, 
as xxx. gutts. to Zi. of diſtilled water, 
(which gave nearly the ſame taſte as the 
Bath water when cold,) no change was 
obſerved. 


Exy. 13. Sl. of Merc. in Sp. of Nitre. 


To zi. of the original preparation, di- 
luted with Fi. of diſtilled water, was added 
gutt. xv. of ſol. of merc. in the nitr, acid, 
This cauſed a flight reddiſh white precipi- 
tation, which remained in the middle of 
the liquor, but did not ſubſide. 


Exp. 14. With the Refiduum depoſited on 
ftanding by the Sol. of Hep. ſ. c. c. viv. 
Six grains of a whitiſh equable reſiduum 

depoſited by the fol. of hep. ſ. c. calce 

vivi, on ſtanding, were collected. Two 

grains of this were laid on a red hot iron; 

it fumed ſlightly, but gave no blue flame, 
ſparkles, or detonation, nor emitted the 
leaſt 


by - 
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leaſt ſulphureous ſmell, though carefully 
obſerved, The refiduum, on burning, 
changed from a white, to a light aſh co- 
lour. | 


N. B. This Experiment was ſeveral 
times repeated, 


Exe. 15, With the ſame Acids, 
Ten grains of the above reſiduum were 
collected, and carefully dried with a vecy 
gentle heat. To this were added gutt. v. 
of the vitriolic, nitrous, and muriatic acids. 
It efferveſced ſtrongly with each of theſe, 
and with the vitriolic, formed a ſaline ſub- 


ſtance, which | from its taſte, &c. 
to be ſelenites. 
Exy. 16. Vegetable Blues, with the 
Mixture. 


A piece of writing paper, ſtained with 
the blue leaves of violets, and another | 
with the purple of polyanthus flowers, was 

immerſed in a quantity of the mixture, 
diluted as above, and freſh made. No 
change of colour happened. The ſame 
Experiment was tried with it, after having 
ſtood expoſed to the air ſome time, when 
it 
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it immediately changed them to a green 
colour. 


ExPEnaIMENT 17. 
Two ounces of the mixture were added 
to an equal quantity of the Bath watery 
without any obſervable change. 


From a review of the above Experi- 
ments, it appears, that moſt of them cor» 
reſpond in effect with thoſe made with the 
Bath Water; and in thoſe where the ap- 
pearances differ, we think the variation is 
owing to ſome other ſubſtances, which are 
known to form the impregnation of the 
Bath Waters beſides the foregoing. In or- 
der to evince this more clearly, we propoſe 
to give a ſhort comparative view of the 
effects produced by the ſame Experiments 
on the Bath Water, and our artificial prepa- 
ration, and then ſee if theſe different ap- 
pearances may not be explained on the 
foregoing principles. 

Exe. VI. 2. Ak. Cend. 
The effeR of this ſeems nearly the ſame 
in both. The cauſtic alk. ſcems to act in 


each, 
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each, by decompoſing the hep. ſulph. c. 
calce viva, diſengaging the lime from the 
ſulph. and taking its place; which, how- 
ever, as the cauſtic alk. ſupplies no fixed 
air, ſtill remains diſſolved in the water. 


Exe. VIII. 3. Ak. mild. 


The hepar ſulph. is here decompoſed ., 
as in the foregoing Experiment, though 
the mild alk. is but very ſparingly miſcible 
with ſulphur. A double decompoſition, 
however, here takes place, which ſeems to 
effect their union. The quick lime at- 


— — — — — 


Some ſmall precipitation happened in the artifi- 
cial precipitation, as well as in the Bath Water, pro- 
bably owing to the alk. not being perfeftly cauſtic, 
which is difficult to procure. "The Bath Water exhi- 
bited a much larger precipitation when freſh, than 
afrer having food ſome time, which proceeded, pro- 
bably, from the quick lime, diſengaged by the alk, 
from the ſulphor, attracting the fixed air ſuddenly, 
which we have before ſeen to be fo plentifully con- 
tained in the water, when freſh drawn, end being 
thus precipitated. This accounts for this circum- 


ftance not being ſo obſervable in the water that had 
ſtood ſome time. 

+ Experiments VI. z. VIII. 3. Ia both theſe Ex- 
periments a true hep. ſulph. is formed. 
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tracts the fixed air from the mild alk. which 
is thus rendered cauſtic, and enabled to 
unite with the ſulphur, while the lime, 
thus rendered mild, and, of courſe, inſo- 
luble in water, falls down in form of a 


mild calcareous earth, and forms the co- 


pious, white precipitation, obſerved in the 


Experiment. This, however, will be bet- 
ter underſtood by the annexed ſcheme. 


Exr. IX. 4. Vel. AA. cauft. 


The a ſhewn on addition of 
this ſubſtance, ſeem to be the ſame in 


both. 


* It is doubtful here, if the bep. {. c. c. v. would 
be decompoſed, as the quick lime ſeems to have a 
ſtronger attraftion to ſulphur than the vol. alk, 
Probably the flight precipitation (obſerved on tand- 
ing) in both, was owing to the alk. not being perſectiy 
cauſtic, which is very difficult, and, indeed, nearly 
impoſſible to procure, as it attrachh kxed air from 
even a filver veſſel, ia which the evaporation is per- 
formed, w bea wanted in a dry form. 


Exrz- 
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Exe. X. 5. Vol. At. mild. 
The earth is here precipitated in both, 
for the reaſons given above, when we ſpoke 


of the fixed alkali, but not in fo large 
ion, as the vol. alk. is ſcarce ever 


proport 
got ſo mild as the faxed, and, beſides, does 
not contain fixed air in ſo large proportion. 


Exp. X. 6. Calc. carths deprived of tber 
air. Lime water. 
The effects of this on the mixt and 


on the Bath Water when freſh, are totally 
le 


different. With the former no perceivab 
effect was produced, whereas with the latter 
it occaſioned a copious precipitation. This 
difference, however, may be eaſily ex- 
plained. The Bath Waters, when freſh, 
are known to contain fixed air in a large 
quantity, which the quick lime in the 
water greedily attracts, and is thus rendered 
inſoluble, and, of courſe, precipitated. 


—ͤ — 


Tube hep. ſ. c. e. v. ſeems to be here decompoſed 
by a double elective attraction, which may be under - 
flood by the ſcheme laid down in the foregoing page, 
only ſubſtituting the volatile, io place of the fixed 


Pro- 
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Probably the different form of the preci- 
pitation when an alk. and lime water were 
uſed, is owing to this, that in the former 
the lime was ſeparated from the ſulphur, 


in the latter, only precipitated from its 
ſunple ſolution in water. 


What proves this more clearly is, that 
the precipitation is the largeſt, when the 
lime water is added to the Bath water freſh 
drawn, and is ſcarce perceivable when 
added to the water that has ſtood ſome 
hours expoſed to the air “. ; 


_—— — — —— — — — — — — 


It might be here alledged, that the precipitation 
was owing to the volatile vitriolic acid, which (a4 was 
before ſaid) there was reaſon to believe the preſence 
of in the waters, forming a kind of ſelenites with the 
lime, which, as being ſo ſpariogly foluble, would 
cauſe a precipitation. That this would equally gc- 
count for the ceafing of this efteQ on the waters asd - 
ing expoſed to the air, as the volatile vitriolic acid 
ſoon evaporates. This, however, cannot be the caſe 
altogether, as the precipitate efferveſced ftrongly with 
even the vegetable acids. As, however, there is 
reaſon to ſuſpeti the preſence of the volatile vitriolic 
acid, the precipitate might be compoled of both theſe 
ſubſtances ; viz. a (mall part ſelenites, and theremain- 
der a mild calcareous carth. 


Expg- 


5 | 
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Exr. XVIII. XIX. 7, 8. Solution of Me- 
tan Silver, Lead, Sc. in the Nitrous 
Acid. 


The event of the correſponding Expe- 
riments with theſe ſubſtances, turned out 
totally different, the ſolutions cauſing a 
large white precipitation with the Bath 
water, whilſt they ſhewed ſcarce any effect 
on the other ; and the ſmall degree of pre- 
cipitation which was obſerved, was, in all 
ility, owing to ſome ſaline ſubſtance, 
perhaps the vitriolic acid, which it is dif- 
ficult to get even diſtilled water abſolutely 
free from. Thus much, however, we may 
reaſonably preſume, that the hep. ſulph. 
c. c. v. is not the ſubſtance that cauſes this 
effect. What produces that plentiful pre- 
cipitation in the Bath water, is, undoubt- 
edly, the common ſalt, which, as was be- 
fore obſerved, in the ſmalleſt proportion 
r 
ter, will cauſe a milkineſs and precipitation 
with the ſolution of ſilver or ad. 


Exrz- 
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Exr. 13. Sol. of Merc. Nitr. Acid. 


The difference of the effects 
on addition of this ſubſtance to the mixt, 
and to the Bath Water, is very obſervable, 
With the former it exhibited a fl ght, red. 
diſh cloud ; with the latter, a copious, white 
precipitation, This, however, ſeems ow- 
ing to the ſame cauſe as the In 
the former, the ſolution of mercury ſeems 
precipitated by the vitriolic acid, which is 
ſeparated from the ſulphur by the attrac- 
tion of the mercury, or by the dccompo- 
fition of the hepar ſulph. c. c. vivi, in 
ſome degree, by its ſolution in water; 
which cauſes the precipitate to be of that 
reddiſh, yellow colour, which is the ſame 
that mercury, precipitated by the vitriolic 
acid, always aſſumes. In the latter caſe, 
the precipitation is certainly occaſioned by 
the common ſalt, the muriatic acid in it 
having a ſtronger affinity with mercury 
than the vitriolic acid has, which cauſes the 
difference of colour in the 
What confirms this is, that if a few 


of common ſalt be previouſly added to the 
I mixt, 


F 
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mixt, the mercury is precipitated from the 
ſolution, of a white colour. 

Exr. XXVI. 11. Sol. of Corr. Sub. in Water. 


The appearances in. both caſes, on addi- 
tion of this ſubſtance, ſeem nearly the ſame, 
and, probably, would have been exactly fo, 
could we have brought the mixt to the ex- 
act ſtandard of proportion of impregnation 
with the Bath Waters. 


_ Exe. XXV. 12. Sol. of White Vitrial. 


No perceptible difference was obſerved 
between the mixt and the Bath Waters, on 
addition of this ſolution. 

Exr. XIV, XV. 10. Acids. —Vitrielic, 
nitrous, muriatic. 

The acids ſeem to have had no viſible 

effect on cither the mixt, or the Bath Wa- 


ters 


Exp. XXVI. 16. Vegetable Blues. 


The mixt, when freſh, ſeems to agree 
with the Bath Water, in its ſhewing little 


change at firſt in the colour of vegetable 


blues ; though when kept ſome time it ex- 
hibited the ſame effeft. The Bath Water, 
indeed, 


1 
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indeed, when freſh drawn, ſcemed to change 
the vegetable blues to a little of a reddiſh 
caſt, but this was probably owing to a ſu- 
perfluous quantity of the volatile vitriolic 
acid, which, as we before obſerved, there is 


great reaſon to ſuſpect the preſence of in 
theſe Waters. 


From what has been before urged, and 
from the above compariſon of the Expe- 
riments, we think there is the greateſt 
reaſon to believe, that ſulphur, in this 
form, makes a part in the impregnation of 
the Bath Waters. We own, that all the 
comparative Experiments do not coincide ; 
but thoſe which differ, we hope have been 
ſatisfactorily explained to procced from the 
eſſect of ſome other ſubſtance, whoſe pre- 
ſence there we are aſſured of, The com- 
poſition of the ſubſtance thrown up by the 
waters, called Bath ſand, being demon- 
ſtrated to be ſulphur, joined to a calcareous 
earth, proves the poſſibility, if not (as 
forming a compound ſoluble in water) the 
neceſſity of ſuch an impregnation ; and the 
agreement of the comparative Experiments 

I 2 made 
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made with an artificial compoſition of this 
kind, with thoſe made on the Bath Waters, 
in all the material circumſtances, give, in 
our opinion, a rational proof of the exiſt- 
ence of this impregnation. 


Metallic Subſtances. 


The next claſs of bodies that comes 
under our conſideration, is that of Me- 
tallic Subſtances ; the firſt of which, in 
c the order they are placed in 

wo our table, is — Copper. 

There does not ſeem to be the leaſt 
reaſon to-ſuſpe the preſence of copper in 
the Bath Waters. Iron immerſed in them 
is, indeed, ſoon corroded ; but no precipi- 
tation reſembling copper is ever depoſited 
on its ſurface, as is the caſe with all waters 
that contain that metal in a ſtate of ſolu- 
tion. The Bath Waters ſeem, indeed, to 
have very little effect on copper, as we ſee 
by the rings in the King's Bath for the 
bathers to hold by, which are moſtly made 
of copper, and many of them, as appears 
by their dates, have continued near a cen- 
tury, and fome of them more, and ſtill re- 

main 
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main little diminiſhed ; whilſt thoſe of 
iron are entirely conſumed in a twentieth 
part of the time. The cauſtic volatile al- 
kali likewiſe ſhews no ſigns of a cupreous 
impregnation, but mixes with the water 
without any change of colour. No ſigns 
of this metal, in any form, appeared in the 
reſiduum left on evaporating the waters, 
The cryſtals there were all colourleſs, and 
in taſte and effects by no means reſembled 
the blue vitriol. On the whole, we may 
rationally conclude, that this metal is not 
contained, in any form, in the Bath Waters, 


The preſence of this metal, pes 
in theſe waters, has been ac- 
knowledged by all the Writers on this ſub» 
jet. The purple tinge it ſtrikes with ſo- 
lution of galls, when freſh, the ochrous in- 
cruſtations of the baths, which we ſhewed 
by Experiment XXXVIII. were capable 
of being revived into a metallic form ; the 
Experiments made with the reſiduum of 
the waters on evaporation, and with the 
Bath ſand, put this circumſtance beyond a 
doubt. As to the form in which it is con- 

+ tained 
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tained in them, it is here, in our opinion, 
ſuſpended, by means of the volatile vitriolic 
acid ®, This is indicated by the purple 
tinge it ſtrikes with ſolution of galls, and 
the reddiſh one it gives to the vegetable 
blues when freſh, and by the ceaſing of 
both theſe effects on the water's ſtanding, 
and by the ſpontaneous precipitation, on 
its expoſure to the air, of the ochrous ſub- 


 ® It has been ſuggeſted to us, by a very ingenious 
and learned Phyfician, Dr. Haygarth, of Cheſter, 
that the chalybeate impregnation was owing to the 
fixed air contained in the waters, and not to the vo- 
latile vitriolic acid, according to a theory founded on 
experiments mentioned in the Philo/opbical Tranſac- 
tient. That this would account for the lightneſs of 
the impregnation, as the water would contain but a 
certain portion of the mephitic air, which was ca- 
pable of diſſolving a very ſmall proportion of iron 
only. That this, likewiſe, would equally account 
for the precipitation of the iron, on the water's being 
expoſed to the air. Theſe reaſons are ingenious, and 
worthy of our conſideration ; and yet we are not in- 
clined to thiok them ſatis factory in this caſe, for the 
following reaſons. 

iſt. Becauſe the ſand depoſited at the bottom of 
the baths, contains iron united with the vitriolic 
acid, in a form ſoluble in water, as is proved by 
pouring common or diſtilled water on it, which, in a 


few minutes, extracts a ſtrong chalybeate tincture 
it. 
2dly, Be- 
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ſtance beſore mentioned. As to the pro- 
portion of this metal contained in the Bath 
Waters, it is, undoubtedly, very ſmall. 
Dr. Lucas has computed it at one thirty- 
ſeventh and a half of a grain of iron in 
a pint of the water, and this computation 
ſeems tolerably juſt. This circumſtance, 
however, as he very properly obſerves, is 
very difficult to be aſcertained with any 
great degree of exattneſs. As to the no- 
tion of a volatile vitriol, that has already 
been ſufficiently refuted in another part of 
our Work; and thoſe who deſire to ſee more 
on this ſubj-&, we would refer to Dr. Lu- 
cas, who has, with great learning and 
judgment, expoled this opinion, and proved, 
that what gave occaſhon to this notion, 
was no other than the flying off of the vo- 
latile vitriolic acid, which held the iron 
diſſolved, on which the water ceaſed to ex- 


— 


— — 


zdly, B-cauſe the Bath Waters themſelves, even 
when cole, are capable of atting on iron Elings, 


3d'y, Becauſe a ſolution of galls precipitates the 
iron from the Bath Water of the ſame colour as it 
does from a ſoluuon of green vitriol. 


14 hibit 
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hibit the appearances which are commonly 
accounted proofs of a chalybeate impreg- 
nation, The iron, however, in this caſe, 
was ſo far from being volatilized, that it 
was precipitated, 
A curious queſtion ariſes on the ſubject of 
this impregnation, which we have not ſeen 
taken notice of by any other Writers, and 
which, we own, we are not able toreſolve ſa- 
tisfaCtorily, viz. why theſe waters do not give 
ſtronger proofs of a chalybeate impregna- 
tion than they do? It does not appear, 
on their analyſis, that they contain any 
ſubſtance that would precipitate the iron, 
were it contained in them in much larger 
quantities than it really is. Dr. Lucas 
ſays, in confirmation of the above opinion, 
that Bath water, poured on filings of iron, 
diſſolved them plentifully ; and it appears 
by our own Experiments, that even cold 
water extracted, in a few minutes, ſo ſtrong 
a chalybeate impregnation from the Bath 
ſand, as to ſtrike a deep black with ſolution 
of galls. Nevertheleſs, the Bath waters, 
which, undoubredly, paſs through many 
beds of minerals containing this metal in 


large 
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large quantity, and that, too, in a form - 
capable of ſolution in water, exhibit but 
a very faint impregnation of this kind. 
This circumſtance feems difficult ro ac- 
count for, Perhaps it may be owing to 
the large proportion to, and ſwift paſſage 
of, the water over the pyrites, containing 
this metal. This, however, is not fully 

ſatisfactory, as it would hold equally 
ſtrong againſt all the other impregnations, 
ſome of which are contained in the waters 
in much greater proportion than the cha- 
lybeate one. We will venture, however, 
to ſuggeſt a circumſtance, which, though 
not of itſelf quite ſatisfactory, may yet 
throw ſome light on this ſubject. The 
learned Dr. Lewis gives an account of an 
Experiment, that has been related in the 
former part of our Work, in which he 
found, that, on addition of a fixed alkaline 
ſalt, to a ſolution of green vitriol, no de- 
compoſition enſued while the air was ex» 
cluded ; bur that, on its admiſſion, the acid 


— 


„ Both theſe circumflances may be rerforably 
preſumed, from the Experiments related with the 
Bach (and. 

I 5 and 
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and alkali preſently united. May not the 
volatile vitriolic acid, in like manner, exert 
bur little effect on the ferruginous particles, 
until the communication with the air is 
obtained, and then irs ſwift paſſage may not 
afford opportunity for a more plentiful 
impregnation *, 

If this theory ſhould be blamed, as too 
vague, or uncertain, we beg leave to repeat 
the excuſe we have formerly made, which 
is, that we offer theſe things only as matters 
of - conjecture z; and this, we hope, will 
plead in behalf of our mentioning them. 


On the whole, then, the preſence of 
this metal in the waters is beyond a doubt, 
though its proportion there ſcems to be 
ſmaller than in any chalybeate we have 


examined. 


— —- — i 2 
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It may be alledged, that this argument might be 
urged, with equal force, againft all chalybeates what- 
ever. Theſe, however, may ſome of them have ac- 
ceſs to the air, by ſome ſubterrancous paſſages, or 
caverns, ſimilar to thoſe mentioned in our account of 
the vitriolic acid per ie, and its ſeparation, by decom- 
poſition, from the pyrites, which may not be the caſe 
with the Bath Waters. 

The 


Zt ex. 


The preſence of this Mine- 21 

ral has never been ſuſpected 
here. Indeed (as has been before obſerved) 
it is a doubt if ever it forms a native im- 
pregnation of ſprings. However this may 
be, there does not ſeem to be the leaſt 
reaſon for thinking it makes any part of 
the compoſition of the Bath Waters, Its 
ſenſible qualities, and the effects it produces 
even in very minute quantities, when dif- 
ſolved by the vitriolic acid, which is the 
form it muſt exiſt in, if at all, by no 
means coincide with thoſe uſualiy produced 
by theſe celebrated Waters. Zinck thus 
diſſolved, is poſſeſſed of emetic, and, at 
the ſame time, narcotic qualities; and 
theſe effects are produced by a very ſmall 
proportion of it. Theſe qualities, hows 
ever, ill agree with thoſe of the Bath Wa- 
ters, and the cure of thoſe dilorders for 
which they are ſo much famed. The 
cryſtals, likewiſe, procured on evaporation 
of the Bath water, have nothing of the 
ſwectiſh taſte ſo remarkable in the white 
vitriol, and are likewiſe of more difficult 
folution in water. In a word, we have not 
16 the 
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the leaſt reaſon, either from the ſenſible 
qualities, or chemical analyſis of them, 
to ſuſpeft that zinck enters into their 


compoſition. 


In the former part of our Work, we 
mentioned the three impregnations above 
ſpoken of, as being all of the metallic kind, 
that were to be found native in Mineral 
Waters. Notwithſtanding, however, this 
aſſertion, which we believe to be juſt as to 
native impregnations, an accidental com- 
bination with another metallic ſubſtance, 
and that, too, not the moſt innocent with 
reſpect to the human body, may ſometimes 
take place in them, eſpecially in thoſe of 
the thermal kind. 
rock The effects of lead on the 

human body are well known : 

« Obſtinate conſtipations, violent colics, 
% pains and contractions of the limbs, tre- 
« mors and reſolutions of the nerves, and 
« flow waſting fevers, are the conſequences 
« of this metal taken internally, and of the 
« furnes to which the workmen are ex- 
-* poſed 
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« poſed ® in the fuſion of this metal, in the 
„ay of buſineſs;” and even the exter- 
nal application of ceruſſe has been known 
to produce this effect. This metal, 
however, is generally thought not to be 
ſoluble in the vitriolic acid, onleſs in a 
boiling heat; and this ſeems true with 
regard to the fixed ; but as to the vola- 
tile, it is by no means to be depended on, 
as that will act on lead in an inferior 
degree of heat; and though its attrac- 
tion to metals does not ſeem to be fo 
ſtrong, yet it diſſolves them in much 


larger proportion than the other. 


After having given the above account 
of the effects of this pernicious metal, we 
ſhould be ſorry to inſinuate any ſuſpicion 
of its preſence in theſe ſalutary ſprings, 
Nevertheleſs, the ciſtern, which ſerves as a 
reſervoir for the ſpring at its firſt riſe, ap. 
pears plentifully corroded on its inſide, by 
the long furrows which are viſible in every 
part of it. This proves the poſſibility of 


»*— 


Lewis Mat. Med. Art. Plumbem. 


ſuch 
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ſuch an impregnation, though, probably, 
its proportion there is too ſmall, or per- 
haps counteracted by ſome other qualities 
of the waters, to work any obvious effects 
on the human body. This, however, is, 
by no means, a juſtification of the uſe f 
any thing liable to give an impregnation 
of this ſort in the lighteſt degree. A por- 
tion of ſeveral metallic ſubſtances, almoſt 
too minute to be diſcerned, is capable of 
working great changes in the buman frame; 
and among theſe Lead claims the chief 
place, and is perhaps the moſt dangerous, 
as it frequently works by flow, and almoſt 
imperceptible degrees, and has often com- 
pleated the miſchicf before the perſon was 
ſenſible of his danger, or to what cauſe to 
attribute his malady . The noted Colic 


——_— — ä — 


6? —— 


®* Nec minus infelices qui aquam plum bo divitem 
bibunt, plumbeis zxdes tectæ laminis, ubi plovialis 
ſola bibicur, in ciſternis collecta, vel in plum beis ſer- 
vata vaſis, quod peſſimum, frequentiorem muho fa- 
ciont morbum: et hxc eſt ratio quare inſolitus olim 
colicus dolor, graſſetur nunc Amſtelodami. Tegu- 
lu antea tectæ, hodie plumbo teguntur ædes, ſuperne 
olim declives, nunc planz. - Volitantia ſab finem 
autumni ſolia decidua, viridarium enim credereth 
utbem, 
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at Amſterdam was of this kind, which for 
a long time cluded the ſearch of the learned 
with reſpe&t to its cauſe; and it ſeems 
probable, from ſome ingenious Experiments, 
by Dr. Baker and others, that the Devon- 
ſhire Colic proceeds from the ſame origin. 


If to this it ſhould be ohjected, that we 
have no accounts of any fuch effects pro- 
duced by the Bath Waters, and that, on 
the contrary, they have been proved to be 
very efficacious in the cure of theſe very 
diſeaſcs, we may reply, that the action of 
the water on this metal has been ſufficiently 
proved, and that it is poſſible, that the 
unfavourable ſymptoms ſometimes produ- 


r 


urbem, ventis in tefta ſeruntur, macerata ibi aqui 
filagnante, banc inkciunt acore, quo folutum plum- 
bum in ceruſſam abit, ad cilterpam dein ternet 
imbre, ſic ſebhm ie ßcitor agua. Nec mirum 6 in 
aliis locis ubi deficic plumbum, arboreſqug deſant, 
minus frequentes fat colic: dolores, Hinc wichli- 
titet quare, &, cadentibus folins, tenucs nu wee Gat 
aut, ü cavte ligno tepatur p umbom, falubrior 18 
fit. Fidem obſervsta merentur, vidi malum in icte- 
gras ſæviiſſe familias, ondecim in una domo, vro 
tempore decumbenrer, horrer dis crutiatibus corvelh, 
mem bris ſolut, mutato tefto, renovata agu, convas- 
Jucre.—T rexchin ds Cilice Piflenum, Art. X. p. Gb, 7. 


ced 
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ced on drinking them, which we know not 

how to account for otherwiſe, may be pro- 
duced by ſome ſuch impregnation ; as this 
metal, though its effects are ſometimes latent, 
is ſeldom inactive. It may be, perhaps, ow- 
ing to this cauſe, that ſome diſorders of the 
ſpaſmodic kind, as the opiſthotonus, ſeem 
ſometimes rather enhanced by drinking the 
waters, when bathing alone is of great ſer- 
vice. This may likewiſe occaſion the re · 
tardation, and ſometimes the failure of 
cure, of many bowel diſorders; and the 
obſtinate coſtiveneſs*, ſo much complained 
of on drinking the Bath Waters, which is 
a conſtant eſſect of that mineral, makes 
this conjecture not improbable, Effects, 
when ſlowly produced, and the reaſons not 
ſelf-evident, are often neglected, or attri- 
buted to unavoidable cauſes, or circum- 
ſtances to which they do not belong. The 
noted Colic at Amſterdam had many 
cauſes aſſigned for it, before the true one 
was diſcovered ; and it is poſſible, that this 
quality in the Bath Waters may not be 
© © The waters of the hot Bath are obſerved rather 


to open than bind the body. The reſervoir there is 
made of ſtone. 
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originally inherent in them, but perhaps 
owing to ſome accidental circumſtance of 
this nature. 


From an examination of their contents, 
we can diſcover nothing to which this cf- 
ſect can jationally be aſcribed; and, if we 
reaſon from analogy, all the ſulphureous 
preparations tend rather to looſen than bind 
the body. An eminent and ingenious writer 
has cautioned again{t the uſe of lead in our 
commom pumps, as he ſays, that although 
lead may not be obviouſly ſoluble in com- 
mon water, that a portion of it may be 
abraded, and ſo minutely comminuted by 
the working of the pump, as to be ſuſ- 
pended in water, and thus capable of being 
received into the human body. If this 
caution was well founded, as to laying 
aſide the uſe of lead in common pumps, 
how much ſtronger will it be applicable 
in this inſtance, where the pump is worked 
daily many hours together, and the abra- 
ſion conſequent on it proportionably greater, 
and the very water drawn by it capable of 
holding it in a ſtate of ſolution? If it be 

farther 
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farther alledged, 
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that no lead appears to 
be found in the waters, even “ by our own 
experiments, we may anſwer, that this me- 
tal is ſufficiently proved to be acted on by 
the effect beforementioned to be produced 
on the reſervoir; and though the propor- 
tion contained in any quantity gf water 
capable of coming under our examination, 
might elude a diſcovery by a chemical 
analyſis, yet its effects on the human body 
might be ſtill poſſibly exerted. This was 
the caſe at Amſterdam before quoted, 
where, though the diſorder was undoubtedly 
owing to this cauſe, and its proportion 
vaſtly larger than it could be in this in- 
ſtance, it was ſtill ſo minute, as to be 


| ſcarce diſcoverable by a chemical exami- 


nation, 


On the whole, when we conſider the 
nature of thoſe diſeaſes which are generally 
recommended to theſe waters for relief, 


— 


It is not improbable, that the decompoſition of 
the tinctura ſulph. volat. mentioned by Dr. Lucas, 
which we find, on repetition of the ſame experiment, 
to be true, may be owing to ſome degree of an im- 


pregnation of this kind. 
which 
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which are“ many of them of the ſame 
kind with thoſe occaſioned by this perni- 
cious mineral, and ſome actually pro- 
duced by it, we ſhall then fee the peculiar 
propricty of avoiding any poſſibility of 
an impregnation of this nature. We 
would, therefore, humbly, though carne ſt- 
ly, recommend to thoſe, who arc the guar- 
dians of theſe antient and juſtly celebrated 
fountains, to ſubſtitute a reſcrvoir of mar- 
ble, or what, perhaps, may be full as pro- 
per, of grit ſtone, in place of the leaden 
one now uſed ; and wooden, or, what may 
ſerve the purpoſe ſtill better, caſt iron 
pipes, for the ſupply of the pump. 


We mentioned, in the for- , 8. 
mer part of our Work, that , . 
there was but one kind of earth that was 
ever found, in its ſimple ſtate, native in 
ſprings, in ſufficient quantity to bring them 


—B rn 


„ Many minute circumſlances, which perhaps 
might have ſcarce any pcrceptible effect on 2 perſon 
in health, might be of the wor ft conſequence to thoſe 
3 (his 


under 
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under our definition of Mineral Waters; 


Calas and this is the calcareous. 
Eartb. 


Whether this enters into the 
compoſition of the Bath Waters, uncom- 
bined with any other ſubſtance, is a cu- 
rious queſtion, The copious precipitation 
of a calcareous earth, conſequent on the 
addition of a mild alkaline ſalt, would lead 
us to imagine this to be caſe; as this al- 
ways happens on their being added to 

Though we do not deny that a ſmall 
proportion of calcareous earth, in form of 


lime, may be found in the Bath Water 


that has ſtood ſome time, which is ren- 
dered ſtill more likely, by the greeniſh 
tinge the water gives to the vegetable 
blues in theſe circumſtances ; yet we have 
no reaſon to think any ſuch ſubſtance is 
united with them when freſh, as they then 
ſeem to give proofs rather of an acid im- 
pregnation®, The ſigns they ſeem to 
give of an impregnation of an alk. 


„vide Experiment XXVI. where it is ſaid to 
change the vegetable blues to a reddiſh tinge. 
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nature, may be owing to the decompoſi- 
tion of the hep. ſulph. c. calce viva con- 
tained in the water, cauſed by the flying off 
of part of the acid, and leaving a ſuper- 
fluous quantity of the calcareous earth in 
form of quick lime united with the 
water. By our Experiments it appears, 
that the hep. ſulph. c. calce vivi anſwered 
all the teſts above mentioned, which are 
commonly accounted proofs of the pre- 
ſence of a calcareous earth. The manner 
that this comes to paſs has been above ex- 
plained, when we treated of that ſubſtance. 
What proves, however, that calcareous 
earths are not found native in theſe waters, 
is, that no precipitation happens on addi- 
tion of a few drops of the vitriolic acid, 
which would undoubtedly be the caſe, did 
the water contain the earth in this form, as 
they both would then be precipitated to- 
gether in form of ſelenites. The plentiful 
impregnation of theſe waters with fixed air, 
like» ife ſeems to confirm this opinion, as 
this would undoubt-dly unite with the cal- 
careous earth, and, by reſtoring it to a 

mild 
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mild ſtate, deſtroy its ſolubility in wa- 
ter ®, 

We may, therefore, ſafely conclude, 
that calcareous earth is not found native 
and uncombined with any other ſubſtance 
in the Bath Water. 


Though we cannot allow that calcareous 
earths per ſe have any ſhare in the compo- 
ſition of theſe waters, we are ready to own 

Earthy ſub. that, in their compound ſtate, 
— they form one of its principal 
impregnations. Combined with 

Selenites., acid, in form of ſelenites, they 
are undoubtedly contained in the wa- 


The caleareous earth, left on evaporation of the 
Bath Waters, might countenance the opinion of its 
preſence there in a ſeparate ſtate. This, however, 
may happen, and is probably occahoned by the de- 
compoſition of the hep. ſulph. c. calce viva, which, 
on landing expoſed to the air, and more eſpecially 
by ſtrong boiling, ſuffers a decompoſition, and of 
con ſequence, ſeparation of its parts: The vol. vitr. 
acid and phlogiſton being diſſipated, and the calca- 
reous earth precipitated in a mild ſtate, Selenites, 
too, which is largely contained in theſe waters, un- 
dergoes in the ſame circumſtances a fimilar decom- 
poſition, and may in part occaſion this appearance. 


ters, 
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ters, as appears plainly from the cryſtals 
left on evaporation, which were of * an 
hexagonal priſmatic form, of ſmall ſize, 
nearly infipid, and ſcarce perceptibly ſolu- 
ble in water. To this impregnation the 
curdling of ſoap may poſſibly be owing, 
though that may be produced by the hepar. 
ſulph. cum calce vivi+. On the whole, 
the foregoing Experiments ſufficiently prove 
the preſence of this ſubſtance, though it 


* Selenites is deſcribed by many authors(®), who 
have wrote on the cryſtals of ſalts, as cryſtallizing oa 
the forface of its menfiroum in theſe lamia (“). This, 
however, is only a miſtake, fince it only happens 
when the evaporation is carried fo far as to form a 
pellicle on the furface. In that caſe it cryſtallizes in 
a ſeemingly laminated form ; but on microſcopical 
examination even theſe appear to be compoſed of 
hexagonal priſmatic cryſtals, though ſmall and jere- 
gularly formed, occafioned by their running into 
clofters by too haſty a cryſtallization. By s judicious 
management of the heat, and ſometimes by addition 
of a (mall quantity of reflibed ſpirit towards the end 
of the evaporation, ſelenite may be brought to form 
in fair and well ſhaped cryſtals at the bottom of the 
veſſel. 


+ Vide Note on Experiment II, 
(„ Lewit's New Diſpenſatery, p. 461, edit. 2. 
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does not ſeem to have any great eſſect in 
compoling the medicinal qualities of the 
waters. 


| The next body that comes 
under our conſideration is the 
ſpurious Glauber's ſalt, or ſal. cath. amar. 
There does not, however, ſeem to be the 
leaſt reaſon to authorize our belief of its 
preſence in the Bath Waters. Their taſte 
by no means reſembles thoſe of this kind, 
and the reſiduum left on evaporation, 
gives not the leaſt ſign of it. Were this 
ſalt contained in the waters, it might be 
- ealily detected by this means, as the vi- 
triolic acid is not ſeparated from magneſia 
by the heat neceſſary for the evaporation ; 
and then the hexagonal priſmatic form, 
bitter ſaline taſte, large ſize, and eaſy ſo- 
lubility of its cryſtals, would ſoon diſtin- 
guiſh it from all others of this kind. The 
cryſtals, indeed, which appear on evapo- 
ration of the Bath Waters, are of the ſame 
form with thoſe of the magneſia Glauber's 
falt, and in ſome degree of a ſaline bitter 
taſte, as all ſalts that have virriolic acid in 
their compoſition are; but lat is extremely 


ſlight 
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flight in compariſon with the other. 
They are likewiſe of ſmall ſize, and not 
ſoluble, unleſs in a very large propor- 
tion of water, which ſufficiently diſtin- 
guiſhes them from thoſe of the ſal. cath. 
amar. which is ſoluble in as ſmall propog- 
tion of water as any ſaline ſubſtance we are 
acquainted with. 


The next ſubſtance that 
preſents itſelf to our enquiries 
is Alumn, The Bath Water, when nearly 
evaporated, has-ſome degree of an auſtere, 
bitter taſte, but does not poſſeſs that 
nauſcous, ſweetiſh one, which 1s always in- 
herent in alumn. A ſolution of a fixed. al- 
kaline ſalt, cauſes, indeed, a white precipita- 
tion, but by no means in the flocculous 
form in which the earth of alumn is al- 
ways precipitated, nor is any part of the 
precipitate xe · diſſolved, which is always 
the caſe, when the fixed alkali is not added 
in ſufficient proportion to ſaturate the ſu- 
perabundant acid contained in the alumn, 
Add to this, that the carth of alumn is 
equally precipitated 2 cauſtic, as mild al- 

kalies, 


194 Aal Bodies —Coumon Alx. 


kalies, which is not the caſe with the Bath 
Waters. 
On examination, likewiſe, of the reſi- 
duum of the Bath Waters, no marks of 
alumn are to be found ; the ſaline par- 
ticles are all hexagonal or cubical, and of 
ſmall ſize ; whereas alumn, as was before 
obſerved, ſhoots into large, angular maſſes, 
conſiſting of eleven planes, five of which 
are hexagonal, and ſix quadrangular, 
Alumn, likewiſe, is much more ſoluble in 
water than the ſalt thus obtained ; the 
former requiring only about ten times its 
weight of water to diſſolve in, but the lat- 
ter infinitely more. On the whole, we 
have no reaſon to think alumn to be an in- 
gredient in their compoſition. 
: We now come to the laſt 
0 Impregnations, via. 
"Arial Bodies; of theſe, the firſt mentioned 
in our catalogue is Common Air. 

This ſeems to be very 
3 ſparingly contained in the 
Bath Water, when freſh, as fewer bubbles 
are obſerved in it, when placed under the 

+8 exhauſted 
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exhauſted receiver *, than in water that has 
ſtood ſome time expoſed to the 
This obſervation may, indeed, be applied 
to many ſprings, as they are all found to 
contain it in lefs quantity when freſh, than 
after ining ſome time in an open veſ- 
ſel. Probably to this, among other cauſes, 
it is owing, that ſome waters become fit for 
ſeveral purpoſes, on ſtanding ſome time 
expoſed to the air, ſuch as the ſolution of 
ſeveral bodies, &c. which they were not 
when freſh drawn. Thus if a ſaturated ſo- 
lution of any ſaline ſubſtance be placed un- 
der a receiver, and the air exhauſted, the 
ſalt is largely precipitated, as the air ſepa- 
rates from the water, and, on its re- admiſ- 
ſion, is lowly re-diſſolved, as the water 
again acquires its proportion of air. The 
air, likewiſe, contained in theſe waters, 
muſt be highly rarefied by their heat, inſo- 


* Though the Bath Waters, freſh ſrom the ſpring, 
ſhew but little marks of their containing air, by the 
Experiment mentioned above, yet, when grown cold, 
and having been expoſed ſome time to the air, it ex- 
hibits the lame appearances with common water. 
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much as to be diſſipated nearly on their firſt 
communication with the atmoſphere, be- 
fore it could be poſſible to make them the 
ſubjects of our experiment. Thus we ſee 
common water, that has been boiled, or 
ſtrongly heated in an open veſſel, gives, 
for ſome time after, very little marks of 
containing air, exhibiting few or no air 
bubbles under the exhauſted receiver, and 
freezing without any increaſe of bulk. It 
what has been ſuggeſted by an ingenious 
Writer be true, that ſeveral diforders, as 
glandular obſtructions, Sc. are owing to 
drinking water deprived of its air, this 
would be a good reaſon againſt the uſe of 
boiled water for common drink, which 
many prefer, and is recommended by ſe- 
veral Phyſicians, and has, indeed, ſome ad- 
vantages; or, at leaſt, not to uſe it until it 
had remained a ſufficient time expoſed to 


the atmoſphere, to recover its proportion 
of common air. It ſeems probable, that, 


in the Bath Waters, the fixed air, which we 
ſhall next treat of, ſupplies that deficiency. | 


* Dr. Percival, of Mancheſter, on the pump-water 
of that place. 


Al- 
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Although common air ſeems 
to be contained in the Bath 
Waters but in ſmall proportion, this is by 
no means the caſe with the fixed or me- 
phitic air, whoſe preſence here is very evi- 
dent, and is probably one of the greateſt 
ſources of their admired qualities. I he 
fparkling appearance, pungent taſte, and, 
on many, if taken in large quantity, ine- 
briating eſſects, are ſufficient evidences of 
this. Perhaps, likewiſe, the odour men- 
tioned by Dr. Lucas, as prejudicial to weak 
lungs, and of an acid pungency, might be 
more owing to this, than to the volatile vi- 
triolic acid to which it is uſually attributed, 
Theſe, indeed, may be very eaſily miſtaken 
for one another, as it is not improbable that 
an acid is always either united with, or 
makes part of the compoſition of fixed 
air, ſince even that, when accumulated in 


Fixid airs 


large quantity, as on the ſurface of fer- 


menting liquors, is found to change the 
colour of vegetable blues to red, Che- 
mical experiments, likewiſe, confirm our 
opinion of this impregnation, which their 
ſenſible qualities had indicated. The pre- 

K 3 cipi- 


198 tire. 


cipitation of the lime from lime water, on 
admixture of the Bath water, when freſh, 
and the ceaſing of this effect on its ſtand- 
ing expoſed to the air, the film produced 
on the ſame by the ſteam of freſh drawn 
Bath water, conveyed by a bended tube on 
its ſurface, prove this very clearly. To 
this, likewiſe, is owing the burſting of the 
bottles, if corked up as ſoon as filled from 
the ſpring, and the ſenſible diminution of 
the bulk of the water, on ſtanding a few 
minutes expoſed to the air. To this, how- 
ever, it may poſſibly be objected, that, if 
the Bath water contained fixed air in large 
quantity, its effects on the human body, ſo 
far from being ſalutary, muſt be highly 
prejudicial, ſince that ſubſtance is known 
to cauſe deleterious, and even fatal effects, 
witneſs the many accidents that have hap- 
pened from too near an approach to a veſ- 
ſel of fermenting liquor, whoſe effluvig, 
which we know to be compoſed princi- 
pally, if not altogether, of fixed air, pro- 
duce the moſt ſudden and fatal conſequen- 
ces to animal life, that we are acquainted 
with, 


In 
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In anſwer, however, to this, we may al- 
ledge, that, although we own the effects of 
fixed air, when accumulated in large quan- 
tity, to be as thus repreſented, yet, when 
united with a certain proportion of com- 
mon air, it becomes harmleſs, and may be 
even reſpired with ſafety, It is remarkable 
of fixed air, that its pernicious effects ſeem 
chiefly exerted, when taken in by reſpira- 
tion, and that the ſame ſubſtance, which, 
received into the lungs, ſhould induce an 
almoſt inſtantancous f paralytic torpor on 


Probably to this admixture it is owing, that the 
efavia of the Bath, and other waters, which contain 
fixed air in ſubſtance, do not, when taken in by re- 
ſpiration, exert any of the pernicious eſſectu on the 
human body, belonging to this ſubſtance in its ſepa- 
rate ſtate. 

4+ This is to be underftood of it only as taken into 
the Romach in a certain proportion, as, even there, if 
accumulated in too great quantity, it exerts its ef- 
ſecti fimilar to thoſe produced by it when taken in by 
reſpiration. "Thus a ſmall quantity of reftified ſpi- 
rits (for the time at leaſt) flimulates and invigorates 
the tomach, and powers of digeſtion ; but, if taken 
in over proportion, debilitates and hurts their facul- 
ties, and, if the quantity be very large, induces a ſud- 
den paralytic torpor of all the vital powers. 
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the vital organs, ſnould, when taken into 
the ſtomach, prove a powerful and invigo- 
rating ftimulant. 

The celebrated eſſects of theſe Waters, 
in reſtoring weak ſtomachs, and enabling 
them to retain food, are, in all probability, 
owing to this part of their impregnation. 
To the diſſipation likewiſe of this volatile 
ſubſtance, may be aſcribed the ſmall effects 
which theſe waters produce when drank 
cold, or at a diſtance from the ſpring, 
compared with thoſe produced by them 
when freſh. 


The common ſaline mixture, called, 
from its effects, antiemetic, affords a ſtrik- 
ing analogy to the effects of Bath water, 
in this reſpect, as this was found to exert 
none of its antiemetic qualities, unleſs 
taken during the efferveſcence; and by the 
account given of it by Sir John Pringle, 
its antiſeptic effects were much more 
obſervable when taken in this manner, 


than after that had ceaſed. For this reaſon 


that learned and judicious practitioner has 


—— 


* This is likewiſe conkrmed by Mr. Macbride's 
experiments, Je 
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delivered an elegant formula, for the ex- 
hibition of this preparation in the act of 
efferveſcence, whereby its effefts of this 
kind may be beſt preſerved. The nature 
of this ſubſtance ſeems to have been little 
underſtood by moſt of the authors who 
have written on this ſubject; ſome ſuppoſing 
it to conſiſt of iron * minutely ſubti- 
lized,” whereas it is often found in large 
quantity in thoſe waters that give not the 
leaſt ſign of their containing iron; witneſs 
thoſe of Buxton, in Derbyſhire ; others 
calling it an ætherial ſpirit, with many 
vague and indeterminate appellations be- 
ſides, to which no proper idea can be 
affixed. To give a farther account of this 
ſubſtance would exceed the limits of our 
work, and there is leis neceſſity for an at- 
tempt of this Kind, which muſt be infinitely 
interior to one which the world is in daily 
expectation of, from the celebrated Dr. 
Black, Profeſſor ot Chemiſtry at Fdin- 
burgh. We may be aſſurcd, that the Bath 
water contains mepbitic air in large pro- 


portion. 


®* Sutherland cn Bath waters. P. 8. Ed. 5 
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Review of the Experiments, and Deduftion 
from them, concerning the Contents of the 
Bath Waters. 


From a review of the above reaſening 
and experiments, we find, that out i the 
ſubſtances which we mentioned as poſſible 
native im tions of Mineral Waters, 
thoſe of -Bath contain the following : 


Table of the Contents of the Bath Waters. 
pple, . Vitr. acid per 
11 
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I. Saline bodies. 
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Application of the Whole to the Purpoſes of 
Medicine. 


E now come to the laſt, and moſt 

important part of our Work, viz. 
the application of the foregoing to the 
purpoſes of Medicine. 

And here we would not have it under- 
ſtood, that we mean to give a general ac- 
count of the eſſects of the Waters on the 
human body, and of the ſeveral diſorders 
in which their uſe may be advantageous or 
prejudicial, with the ſeveral periods of 
each, at which they are to be recommended 
or forbidden, c. 

Such a work, which might not impro- 
perly be termed the more ſtrictly medical 
part of an eſſay of this kind, though 
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highly uſeful, can only be the reſult of 
long obſervation, and extenſive praftice, 
and would, moreover, if properly per- 
formed, be much too voluminous to come 
within the limits of a book of this ſize. 
We, however, preſume to flatter ourſelves, 
that the method we have choſen, will not 
be deemed entirely uſeleſs to the publick, 
though formed in a much more contracted 
deſign than the former. We propoſe, 
then, the Experiments, before related, as 
the foundation of our plan, and hope to 
render them, and the deductions to be 
drawn from thence, of ſome ſervice to the 
practice of phyſic relative to the Waters. 
This ſeems to have been, and, indeed, we 
muſt own, not much to the honour of the 
Profeſſion, hitherto purely empirical, and a 
courſe of food and medicines has been 
preſcribed, with little alteration, for a long 
ſeries of years, to be taken with the Bath 
water, without any view to the chemical 
effect produced by their admixture, or 
what might be the conſequences of ſuch a 
combination. It will here, probably, be 
alledged, that experience is the beſt guide 

in 
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in ſuch caſes, and that the food and me- 
dicines, the propriety of whoſe uſe, in ſuch 
circumſtances, had ſtood the teſt of time, 
could never be properly diſproved by any 
theoretical reaſoning to the contrary, Had 
we our choice of one of theſe only for our 
guide in ſuch caſes, this would undoubt- 
edly be true, as one good practical obſer- 
vation is of more advantage to ſcience 
than all the unſupported theory that the 
world ever produced. But is not Reaſon 
an excellent companion to Experience ? 
Is not the latter of ſmall value, when de- 
ſtitute of the former to direct its applica- 
tions? Is it not a duty which a Phyſician 
owes to the public, to ſearch diligently 
for amendments in his practice, and not 
reſt indolently ſatisfied with any peculiar 
method, ſo long as there is, as there always 
will be, a rational proſpect of improve- 
ment; and, when he is ſatisfied of this, it is 
his duty to embrace it, without any re- 
gard to the quarter from whence it may 
be derived, This, we hope, will plead in 
excuſe of this part of our Work, and of 
the direCtions here laid Cown, which we 


only 
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only mean to offer to the conſideration of, 
not impoſe them on the public, as certain 
rules to be indiſcriminately followed, as 
we own we have doubts concerning 
ſeveral of the circumſtances mentioned. 
We hope, however, we have inſerted no- 
thing wherein we have not, at leaſt, ſome 
of probability on our fide. A 
work of this kind is certainly capable of 
great improvement; and the Author of 
the following ſheets is fully conſcious that 
he has proceeded but a very few ſteps, and 
that there 1s ſtill a large field for any ſuc- 
ceeding writer to exerciſe his genius in. 
He hopes, however, it will plead in his fa- 
vour, that no book, he has yet ſeen, has 
been wrote profeſſedly with this view, and 
will think himſelf happy, if, by his means, 
any future Author may be induced to 
throw ſome farther light on this ſubject, 
hitherto ſo little conſidered, 


We beg the Reader's pardon for this 
digreſſion, and ſhall now proceed to give 
the plan of the remaining part of our 
Work, which, as it is moſtly deduced from 
our 
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our Experiments, and chiefly regards the 


compoſition of the waters, and the changes 


uced on them in various circumſtan- 
ces, may be ſaid, in oppoſition to that be- 
fore-mentioned, to be wrote on a pharma- 
ceutical plan. 
We propoſe, then, to conſider as fol- 


I. In chat ſtate the Water 222 fats 
poſſeſſes | its medicinal qualities — 
in the higheſt degree. Perfidias. 


When ve conſider the nature of the ſub- 
ſtances with which the Bath water is im- 
pregnated, we ſhall have little doubt with 
regard to our determination of this queſ- 
tion. Out of the ſix ſubſtances that enter 
into its compoſition, one, and that perhaps 
the moſt important, viz. the mephitic air, 
ts of ſo fogitive a nature, as to be in a great 
meaſure diſſipated, ſoon after its expoſure 
to the atmoſphere. The chalybeate one, 
likewiſe, whether from its peculiar nature 
or qualities belonging to it, or from its 
ſlightnefs, ſeems remarkably ſoondeſtroyed ; 
the water ſcarce giving any ſigns of it, ex- 

cept 
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eept examined ſoon after its riſe, In all 
caſes, therefore, where the patient is able 
to bear them, and the effects of the water 
are wanted in their full extent, theſe arc 
undoubtedly in greateſt perfection, when 
drank at the fountain head. Many caſes, 
however, may be ſuppoſed, in which, al- 
though the uſe of the waters, in ſome re- 
ſpects, may be adviſeable, yet the effects of 
the mephitic air may prove too violent a 
ſhock for a tender frame, eſpecially many 
female ones, to endure. In ſuch caſes, by 
ſuffering it ro ſtand a few minutes after it 
has been drawn, this ſubſtance will be, in a 
great meaſure, diſſipated, and its ſtimulat- 
ing qualities nearly deſtroyed, or, at leaſt, 
much abated. It is probable that the 
good effefts produced by drinking theſe 
waters, in many ſcrophulous, leprous, and 
ether cutaneous diſorders, do not depend 
fo much on the volatile part of the impreg- 
nation, as that which is more fixed, viz. 
the combination of ſulphur with an earthy 
ſubſtance: As in calcs of this nature a 
conſiderable portion of the good eſſects of 
the waters depends on their being taken in 

large 
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large quantity, often to the amount of ſe- 
veral quarts in a day, ſhould theſe waters 
be drank freſh, in ſo large proportion, it 
might be productive of ſome troubleſome 
conſequences, by over-heating the body, 
Sc. In ſuch caſes, therefore, it might be 
adviſeable not to drink the waters at the 
pump, but more at leiſure in private, and 
that not until their beat, on which their 
ſtimulus in ſome meaſure depends, was 
abated, Care, however, ſhould be raken, 
that it be not ſuffercd 'to ſtand fo long as 
to cauſe any precipitation, as this might be 
productive of the loſs of many of its va- 
luable qualities “. 

In all caſes, however, where the Bath 
waters are meant to act as reſtoratives+, 


ͤLp 


* As the chaly beste impregnation in the Bath 
waters, would, by this management, be loſt; if it 
ſhould be thought proper to reftore it, 25 it is ſome- 
times imagined to be of ſervice in diſorders of this 
kind, that may cakly be performed by the addition 
of a few drops, two or three, for inſlince, of ſatu- 
rated ſolution of green vitriol in water, to a pint of 
the Bath water. 

+ To thoſe to whom the Bath waters are preſcribed 
with this intent, aad whoſe Etuntions arc ſuth as do 
act 
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and, of conſequence, their ſtimulus, in 
ſome degree at leaſt, muſt be of ſervice, 


we would always adviſe them to be drank 
freſh at the ſpring, and to moderate their 
effects, if too powerful, rather by leſſening 
the quantity, than uſing them when de- 
prived of ſome of their ſerviceable qualities. 
It is obſervable likewiſe of theſe waters, 
and, indeed, of all others that poſſeſs this 
impregnation, that their heating qualities 
are much leſs perceived, when the quantity 
to be taken is divided into a number of 
ſmall doſes, than when ſeveral of theſe are 
accumulated into one, even though the 
quantity taken in the former caſe ſhould, 
on the whole, exceed the latter. Thus one 
pint of the water drank at once, is found 
to have greater effects in raiſing the pulſe, 


— — 
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not admit them to venture out, we would recom- 
mend a bottle with a ground glaſs Ropple, (ſuch as 
we commonly ſee in Apothecaries ſhops,) for the 
conveyance of the water from the ſpring to their 
houſes, in place of thoſe now uſed, which are cloſed 
with a cork. Such a one might be cafily firted to 
one of the tin machines for carrying the water, and 
retaining its heat, commonly uſed. 


and | 
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and heating the body, than three half pint* 
drank at an hour's diſtance between each, 
In caſes therefore of the laſt mentioned 
kind, it ſhould ſeem adviſeable, to divide 
the quantity to be taken in a day into a 
number of ſmall doſes, to be taken at 
moderate intervals, by which means its 
ſtimulus would be leſs ſenſible, and, pro- 
bably, more permanent. 


The ſubject now before us 
naturally leads to another —— =_ 
queſtion, viz. How theſe wa- — | .. 
ters bear tranſportation ? or, „ water 
in other words, what altera- 5 Jaxdieg. 
tion of their qualities is produced by ſtand- 
ing? In order to explain this more eſſectu- 
ally, it will be neceſſary to make a ſhort 
recapitulation of the phaxnomena that ap- 
pear in theſe circumſtances. 

It appears, by our experiments, that the 
Bath water, newly pumped, emits a large 
quantity of air bubbles, which are plenti- 
fully evolved from every part of it, and 
that this impregnation is ſo volatile, that it 
can ſcarcely be carried any diſtance, wich- 
out 
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out loſing, in a great degree, that ſparkling 


appearance, and pungent taſte, ſo remarka- 
ble in it when freſh. Its chalybeate taſte 
and qualities are then much diminiſhed, 
and on remaining a little time expoſed to 
the air entirely ceaſe. 
On cooling, the ſaline taſte, and that of 
the hep. ſulph. cum calce viva become 
much more remarkable, and, indeed, fome 
alteration: ſeems to take place in the laſt 
mentioned impregnation, as the water then 
gives a green tinge to the vegetable blues, 
If expoſed to the air it ſoon aſſumes a 
wheyiſh turbid appearance, and lets fall a 
light aſh-coloured precipitate, and the lat- 
ter happens in ſome degree even in cloſe 
veſſels, though the change of colour is 
not ſo remarkable. From theſe appear- 
ances we are induced to believe, that the 
common opinion, that the Bath water loſes 
moſt of its valuable qualitics on ſtanding, 
is not ill founded. 
The fixed air and chalybeate impregna- 
tions are, undoubtedly, deſtroyed, and the 
hep. ſ. c. calce vivi ſeems to undergo a 


* 
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decompoſition of its parts. A circum- 
ſtance happens here that is far from being 
common in waters of this kind. Moſt of 
thoſe that contained fixed air along with a 
chalybeate im jon, bear tranſporta- 
tion very well, and when carefully cloſed 
up at the ſpring, may be carried to any 
diſtance, with ſcarce any Ciminution of 
their valuable qualities. The Bath waters, 
however, which contain both theſe impreg. 
nations, and the former of them in very 
large proportion, and although the bottles 
containing it be cloſed up with the greateſt 
accuracy, as ſoon as filled from the ſpring, 
on their being again opened, give very 

little marks of the chalybeate impregna- 
tion, and ſcarce any of the atrial one, This 
alteration ſeems remarkable, as we cannot 
ſuppoſe it poſſible for the fixed air to have 
eſcaped, eſpecially as we fee it retained, in 
like circumſtances, in many other waters. 
The cauſe of this, however, ſeems as if it 
might be explained as follows. 


All the preparations, by which ſulphur 
is rendered miſcible with water, both by 
means 
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means of an alcali and quick lime, are in 
ſome degree decompoſed on ſuch admix- 
ture, and the latter more eaſily than the 
former, As we have the utmoſt reaſon to 
believe, that the laſt mentioned combina- 
tion makes a part of the impregnation of 
the Bath waters, it is probable that ſuch a 
decompoſition takes place here, the quick 
lime and the ſulphur ſeparating from one 
another. In that caſe the quick lime, 
whoſe ſtrong affinity with fixed air has 
been before taken notice of, being now at 
liberty, attracts that contained in the water, 
and is thus rendered inſoluble, and makes 
part of the precipitation obſerved to be 
formed in the Bath water on ſtanding, 


This accounts for the ſparkling appear- 
ance, and pungent taſte not being obſerved 
on the bottles, containing the water, being 
again opened, as the mephitic air is then in 
a fixed ſtate, and ſtrongly united with the 
lime, By this it ſhould ſeem, that the 
Bath waters can ſerve very few uſeful 


purpoſes in medicine, when uſed at a diſ- 
tance from the ſpring, their impregnation 
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with fixed air being thus deſtroyed, 
and the chalybeate and ſulphureous ones 
nearly ſo. Some ſmall impregnation of 
the laſt mentioned kind may, indeed, re- 
main, as even mild calcareous carths render 
ſulphur, in ſome degree, miſcible with 
water ; but then this proportion of it is 
extremely ſmall. 


We can therefore ſay very little in re- 
commendation of their uſe at a diſtance 
from the ſpring, as they ſeem to be then 
little more than ſimple water i 
with a large portion of ſelenites, and a 
ſmall one of common ſalt, which certainly 
are not impregnations likely to ſerve many 
uſeful purpoſes in medicine, Much has 
been ſaid, formerly, of the ſeaſons of the 
year at which they are in the higheſt per- 
ſection; but, by what we are able to judge, 
the virtues of the waters ® remain the ſame 


®* We deſire to have it bere underſtood, that we do 
not meas to infiauate, that every time of the year is 
equally proper for the drinkieg the waters, Expe- 
rience ſhews the contrary. We only mean, that the 
qualities of the waters are not altered by theſe. How 
oare 
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at all of theſe, as the origin of the ſprings 


probably lies too deep to be affected by 
rains, froſt, heat, or other changes of the 


II. The next queſtion that 
occurs to our conſideration 1s, 
how the Bath Water is altered 

of in its qualities, by admixture 
Jabftancr? of other ſubſtances, which we 
may ſuppoſe to be taken along with it, in 
the way of medicine? And here we beg 
leave to repeat what we before ſaid, viz. 
that we do not intend to argue on the pro- 
priety or impropriety of preſcribing the 
following ſubſtances to be taken with the 
waters any otherwiſe, than as regards their 
pharmaceutical intention, as to the com- 
pound they may form with, and aſſiſt or 
defeat the effects of them. 


Allalize ., It appears by our Experi- 
Mild. ments, that fixed mild alka- 
line ſalts added to the Bath water, cauſed a 


one time of the year may ſoit the diforders recom- | 
"mended to theſe waters, better than another, is 2 
medical queſtion which we do not profeſs to enter 
oon · 
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total decompoſition of its parts, the cal- 
careous carth ſeparating from rhe ſulphur, 
and the alkali uniting with it in its place; 
while the fixed air is abforbed from the 
alkali by the cauſtic calcareous earth, which 
thus becomes mild and infoluble in water, 
which is the cauſe of the white precipita- 
tion fo obſervable on ſuch addition. 
The like decompoſition hap- cute 
pens with the cauſtic alkali, ; 
fave that, this ſupplying no fixed air, the 
lime ſtill remains diſſolved in the water, 
and no precipitation is obſery- 
edo. The ſame on +. alk mild 
addition of the vol. alkalies, ns. 


though in a leſs degree. 
From their obſervation of this decom- 
polition, many writers have concluded, 


| © It was before remarked, that if this Experiment 
be tried with the Both water freſh at the ſpring bend. 
ſome precipitation happens, which is probably occa- 
Goned by the abſorption of the fixed air, (which is 
ſo largely cootained is the Bath water freſh draws) 
by the quick lime, et looſe from the ſulphur by the 


L that 
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that all ſubſtances of this Kind were very 

improper additions to the Bath waters ; and 
this remark is, . undoubtedly, in 2 
very juſt, as we can never expect the ori- 
——— — — 
tion of a ſubſtance, which ſo highly alters 
the nature of their compoſition. By our 
Experiments it appears, that the arial 
part of their impregnation is in a great 
meaſure deſtroyed by ſuch addition, being 
abſorbed by the earth. | 


In all caſes, therefore, where the reſtora- 
tive qualities of the waters are moſt de- 


fired, in which this ſubſtance bears a prin- 


cipal-part, this addition is by uo means 
propriety 


adviſeable. the of its 
uſe in other caſes, where this part of the 
impregnation ſeems not the moſt effica- 
cious, may likewiſe be doubted, as the 
eee 
addition in its nature from an hepar ſulph. 
with quick lime, to a true hepar ſulphuris. 
Notwithſtanding, however, theſe objec- 
tions, the force of which we acknowledge, 
| it is not yet improbable, that alkaline ſalts 

may, 


F 
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may, in ſome caſes, prove an uſeful addi- 
tion to the Barh waters. 


Obſtiaute coſtiveneſs is an effect of theirs 
much complained of, which frequently re- 
tards their good effects, and ſometimes diſ- 
appoints our hopes from them, by pre- 
venting their uſe, In conſequence of this, 
medicines of the purgative kind ate fre- 
quently neceſſary, Theſe, however, agree 
often very indifferently with many weak ſto- 
machs and bowels, ſuch as make many of 
the caſes that ſeek relief from theſe waters, 
Could a medicine be found out, that would 
obviate this inconvenience of them, it would 
probably be of great ſervice in extending 
their uſe. It does not ſcem improbable, 
that fixed alkaline ſalts, added to the Bath 
waters, might ſupply our wants of this 
kind. I he qualities of the true he pat ſulph. 
in keeping the body mildly open, withour 
irritating the bowels, are well known, and 
their application ſeems well adapted to the 
removal of this troubleſome conſequence, 
ſo frequently attending the drinking of the 


waters. 


L 2 If 
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If uſed occaſionally in ſmall quantities 
with them, it would probably act as a 
mild ic, without any neceſſity of 
confinement, or reſtraint of moderate exer- 
ciſe, both of which are ſo prejudicial to 
the generality of thoſe caſes, recommended 
to theſe waters for their cure. An addition 
of this kind likewiſe promiſes to be of ſer- 
vice on another account. 

Among the many complaints that find 
benefit from theſe waters, thoſe of the 
bilious kind have not the leaſt ſhare. 

It is obſerved of theſe diſorders, that 
when the ſecretion by the kidneys is en- 
creaſed on drinking the waters, it is a fa- 
vourable ſymptom, and in general prog- 
noſticaces, that the patient will receive bene- 
fit by them“. It frequently, however, 
happens, that they do not take this direc- 
tion, and in ſuch caſes, unleſs they run off 


. _ 


— — — 


„ The ſame may be ſaid of leprous, and other 
cutaneous diſorders, in which the uſe of theſe waters 
is adviſed, as diuretic medicines are found in all of 
them of the greateſt ſervice. 

by 
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by ſtool, or a plentiful diaphoreſis, they 


remain a long time as a dead weight on 
the ſtomach, impair and pall the appe- 
tite, and ſometimes aggravate the very diſ- 
orders they were intended to relieve, A 
ſubſtance, therefore, which would encou- 
rage the determination of the waters to 
paſs off by the urinary ſecretions, and at 
the ſame time keep the body mildly open, 
muſt needs be a valuable acquiſition, We 
are inclined to think the fixed alkali 
might be of ſervice in both theſe inten- 
tions, and humbly recommend the trial of 
it to the Faculty, as conducive to ſuch a 
purpoſe. Perhaps it might be moſt pro- 
per to make uſe of ic with this intention 
in its cauſtic ſtate; but this will be beſt de- 
termined by experience. 

We mentioned in our Ex- _ 
periments, that the acids ſeem. 
ed to have no perceptible eſſect in altering 
the qualities of the Bath waters. In all 
caſes, therefore, where acids are proper, we 
do not find any thing in the compoſition of 
the wagers that forbids their uſe, W 

L 3 mixed 
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mixed with them, in form of an elixir, or 
dulcified ſpirit, a very grateful compound 
is produced, and this circumſtance may be 
of ſervice in reconciling the waters to the 
taſte of many, to whom, in their native 
torm, they were very diſguſtful. On trial, 
the dulcihed ſpirit of nitre ſeemed to form 
the moſt agreeable compound of any of 
the acid preparations with the waters. 
Poſſibly, likewiſe, theſe may be of uſe in 
encouraging the determination of the wa- 
ters to pals off by the kidneys. 


As theſe organs, however, are differently 
alſected in different people, by ſeveral ſub- 
ſtances, where this ſecretion is neceſſary to 
be encouraged, it may be of ſervice to 
make trial of acids and a!kalies bot“ 
their turns, and, perhaps, even ncutta! 
ſalts, and to fix on ſuch as we find molt 
efficacious to fulfil ſuch intention. It 13 
probable, likewiſc, that in many caſes where 
the waters are found too heating, an addi- 
tion of this kind would moderate this 
effect of them, and enable the patient to 
take them in larger quantity, without cx- 

poſing 
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poſing himſelf to any inconvenience from 
that circumſtance. 

Should the neutral ſalts be 
judged proper, they may auß 

of them be taken with, or in the waters, 
without injuring their qualities in the leaſt, 
the volatile vitriolie acid being weaker in 
its attract ion to alkalies than any of the 
other acids, therefore no decompoſition of 
the ſalt could happen. la ſome cales, 
where any inconvenience happens from the 
heating qualities of the waters, an addition 
of ſome of the more cooling ones of this 
kind, ſuch as nitre, and regenerated tartar, 
might be of ſervice in obviating theſe ef- 
fefts of them. The coſtiveneſs, likewiſe, 
before mentioned to be a common conſe- 
quence of theſe waters, might be thus re- 
lieved, and their diuretic effects encouraged 
by theſe means. A judicious Phyſician 
will ſoon diſcern whether theſe, or the 
ſimple ſalts, as acids and alkalines, are 
_ moſt effeftual in the ſeveral circum- 
ſtances, 


14 Earths 
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Ab/erbeat Earths of this kind, in their 
_ mild ſtate, ſeem to produce 
little change on the qualities of the Bath 
waters, on being mixed with them. They 
may, indeed, perhaps, detam the volatile 
vitriolic acid, and haſten the precipitation 
of the ferrugincous particles, on which laſt 
account theſe ſubſtances muſt be always 
improper, where any nce is laid on 
that part of the impregnation. If any ad- 
dition of that kind ſhould, however, be 
thought neceſſary, we would adviſe the uſe 
of magneſia rather than any abſorbents of 
the calcareous kind, on account of its lax- 
ative qualities z whereas the calcareous 
ones rather tend to promote a coſtive habit, 
which is already but too frequent an at- 
tendant on thoſe who uſe the Bath waters. 
It is poſſible that the opening effects oi 
magneiia might be increaſed, on its being 
mixed with the Bath water, as it might, n 
part, by its attraction of the volatile vitr!- 
olic acid contained in the water, be con- 
verted into à purgative carthy ſalt. We 
can ſcarce, hawever, think, that the quantity 
formed 
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pitation was generated in them when freſh, 
on addition of lime water, which was un- 
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water attracting the mephitic air from the 
Bath water, and thus becoming mild, and 
of courſe precipitated. From this we may 
judge, that in all caſes, where the mephi- 
tic air may be of ſervice, that lime water 
muſt be a very improper ſubſtance to be 
Joined to it, as it abſorbs it inſtantly, and 
unites with it very ſtrongly. Lime waicry 
added to the Bath water freſh, ſeems to 
impart no additional qualities to it, except 
a diſagreeable empyreumatic taſte; the 
' calcareous earth being ſeparated in an inſo- 
luble form, and nothing remaining of it 
except the ungrateful flavour before-men- 
tioned. In all caſes, therefore, where lime 
water may be preſcribed to be taken with a 
courſe of the Bath waters, we would re- 
commend them to be taken with the 
greateſt poſſible interval between each. 


Pg. aftria. egetableaſtringents and bitter 
ent; and ſubſtances, are often preſcribed 
n, tobe taken with, and frequently 
in the waters, as coinciding with their in- 
tention, and enabling the ſtomach the bet- 


ter to retain them. What „* 


— of other Suns* anc24. 227 


of theſe ſubſtances in general, united with 
the Bath waters, conſidered as a compound, 
we muſt on to be rather ambiguous. 
The we know, pre- 
cipitate all che ſolutions of iron from their 
blackiſh or purple colour, produced on 
ſuch addition. This would ſeem to forbid 
their uſe with any water, where the chaly- 
beate icnpregnation was depended on for 
any good effect. 

This argument. nevertheleſs, however ſpo- 
cious, does not ſeem to be well founded, as the 
iron, although ſeparated From its menſtruum, 
is not precipitated to the bottom, but remains 
Ciffuſed through the body of the ſurround- 
ing fluid, (as we fee in ink) and might 
thus be reccived into the body along with 
the water. It is obſervable, chat iron thus 
precipitated is very cafily redifſolved by all 
the acids ®, even the vegetable, as we ſte 
by the caſe with which ſpots of ink are 


. 
—_— —— — — — — 2 


—ßöX—3 ⁊̈⁰¼-— —— 


® Calces of iron, that precipitate ſpontascos 
ih odio ne Bogpad yarns png war 
a1 thoſe ſormed in this manner. 
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taken out of linen, &c. by juice of lemons, 
or vinegar. It is probable, therefore, tha 
the acid of the ſtomach weuld. ſoon recen- 
vert the iron into a ſaline Rate, and put it 
into a capacity of excnting, Ks effects. 
Some objeRtions, however, remain 2- 
grinſt the uſe of theſe ſubſtances with the 
ſtronger chalybeares. The black colour, 
which they ffrike, is by no means to be 
choſen r # medicine, where it can be 2 
voided, as it renders it very unſightly, and 
diſguſtful- to weak Romachs ; and, what 
is till more to be regarded, the taſte of the 


ityptic, as we may fre by the difference of 
the. taſte of ink, from a ſimple folution of 
green vierio] in water. This objection, 
however, does not hold againſt their uſe 
(if deemed. proper) with waters fo flight|y 
chaly beate as thoſe of Bath. The taſte of 
theſe is not very obvioufly imured by 2 
ſmall addition of this kind, and the colour 
being only changed. to a light purple is not 
dilagreeable. 23 u 
though 
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the chalybeate 


kind 
2 — in ſome circumſtances, 
do 


prove 
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prove uſeful additions to them, and as caſes 
may occur, eſpecially in diſorders of the 
cutaneous kind, wherein the uſe of ſome of 
; the antimonial, or mercurial preparations, 
| may be adviſeable, it may not be entirely 
1 uſeleſs to conſider, what would probably 
be the conſequence of their en with 
the Bath waters. 
FIR In treating of this metal in 
former part of our Work, 
it was remarked, that the Bath waters, 
poured on filings of iron, diſſulved them 
plentifully. It ſhoald ſeem, then, no im- 
proper method of adminiſtring this ſub- 
ſtance, to uſe it in this form, when we de- 
ſire to add ſtrength to the chalybeate im- 
pregnation. Were it thus taken immedi- 
ately before drinking them, the ſolution 
of the metal might be performed in the 
ſtomach, and we might then rely, with 
more certainty, on the effects of the chaly- 
beate. By this means, likewiſe, we mighs 
depend on the nature of the additional 
/ Cchalybeate —— being the ſame 


5 Bi) Lakes — 


with 
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with that originally contained in the wa- 
ters, which we could not do if the ſoluti- 


Lt in other menſtrua, were uſed 
for that purpoſe. 


Perhaps ic might here be objected, that, 
according to the principles we had before 
laid down, concerning the neceſſity of an 
intercourſe with the air, io order to the ſo- 
lution of this metal, no effects could be ex- 
pected from it in this mode of exhibition 
fince this metal, as well as many other ſub- 
ſtances, is only active in a ſtate of ſolution, 
which could not be expected in theſe cir- 
cumſtances, where all commerce with the 
air mult neceſſarily be excluded. To this, 
however, it may be replicd, that iron is 
very manifeſtly proved to be diſſolved in 
the ſtomach, by the effects conſequent on 
taking it in this form, which are produced 
by its being there reduced to a ſaline ſtate. 
Now the volatile vitriolic acid, efpecially 
when dilute, is a more powerful ſolvene of 
2144952 which 
in and ualities approaches near] 
to the vegetable. r 

Another 
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prove uſeful additions to them, and as caſes 
may occur, eſpecially in diſorders of the 
cutaneous kind, wherein the uſe of ſome of 
the antimonial, or mercurial preparations, 
may be adviſeable, it may not be entirely 
uſeleſs to conſider, what would probably 
be the conſequence of their admixture with 
the Bath waters. 
"IF In treating of this metal in 
a former part of our Work, 
it was remarked, that the Bath waters, 
poured on filings of iron, * diffolved them 
- Ir ſhould ſeem, then, no im- 
proper method of adminiftring this ſub- 
ſtance, to uſe it is this form, when we de- 


fire to add ſtrength to the chalybeate im- 


pregnation. Were it thus taken immedi- 
ately before drinking them, the ſolution 
of the metal might be performed in the 
ſtomach, and we might then rely, with 
more certainty, on the effects of the chaly - 
beate. By this means, likewiſe, we might 
depend on the nature of the additional 
chalybeate impregnation being the ſame 
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with 
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with that originally contained in the wa- 
ters, which we could not do if the ſoluti- 
ons of iron, in other menſtrua, were uſed 
for that purpoſe. 
Perhaps ic might here be objected, that, 
according to the principles we had before 
laid down, concerning the neceſſity of an 
intercourſe with the air, io order to the ſo- 
lution of this metal, no eſſects could be ex- 
pected from it in this mode of exhibition 
ſince this metal, as well as many other ſub- 
ſtances, is only active in a ſtate of ſolution, 
which could not be expected in theſe cir- 
cumſtances, where all commerce with the 
air muſt neceſſarily be excluded. To this, 
however, it may be replied, that iron is 
very manifeſtly proved to be diſſol ved in 
the ſtomach, by the effects conſequent on 
taking it in this form, which are produced 
by its being there reduced to a ſaline ſtate, 
Now the volatile vitriolic acid, efpecially 
when dilute, is a more ſolvent of 
ron than the acid of the ſtomach, which 
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Another reaſon, however, may, with 
more plauſibility be urged againſt this 
form of a chalybeate medicine. It is ſaid 
of iron, given in ſubſtance, that its effects 
are very uncertain, owing to its ſolution 
depending on the quantity of acid pre- 
ſent in the ſtomach, which, as that is more 
or leſs, occaſions a larger or ſmaller propor- 
tion of the iron to be diſſolved, and render: 
the dependence we ſhould have on ir, as a 
medicine, precarious, fince its activity muſt 
be owing to a circumſtance, concerning 
which we are not able to judge with ſuffi- 
cient certainty. Although rhis reaſon car- 
ries ſome weight with it, we cannot admit 
it to conclude ſatisfactorily againſt this 
form of adminiſtring this ſubſtance, either 
confidered as a medicine by itſelf, or as 
added ro increaſe the chalybeate qualities of 
the Bath waters. Of theſe we lately ob- 
ſerved their power of diſſolving it, and we 
may, moreover, add, that thoſe to whom 
chalybeate medicines are, in general, of 
molt ſervice, are fuch as have a ſuperabun- 
dant acid in their ſtomachs, 
and in theſe the chalybeate ſeldom fails of 
its 
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ies effect, when given in its metallic ſtate, 
By this means, likewiſe, its effects might be 
by nature, in ſome meaſure, 
according to the exigency of the caſe; as 
thoſe ſtomachs which were moſt diſpoſed 
to generate acid, which are generally the 
moſt languid, and in greateſt need of a ſti- 
mulus, would diſſolve it moſt plentifully, 
and, of conſequence, be moſt ſtrongly 
ated on. Conſidered ſimply as a medicine 
by itſelf, we are induced to think this 
form preferable to many of the compound 
at leaſt in ſome caſes, ſince 
the metal thus acts as an abſorbent of the 
acidity, which would not have been the 
caſe, had it been given previouſly united 
with an acid, as its eſſecta would then have 
been Gmply aſtringent and ſtimulane. We 
mentioned before, that the mephitic air 
was probably & ſource of ſome of the good 
qualities of the Bath Waters. lt is poſ- 
cur in this mode of exhibition, from the 
generation of that ſubſtance in the ſtomach 
during the diſſolution of the iron, when it 
always copiouſly produced. —_ 

©. 
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therefore, be, on the whole, unreaſonable 
to ſuppoſe, that in thoſe caſes where cha- 
Iybeates are proper, in which we are tole- 
rably certain of the preſence of an acid in 
the ſtomach, that this form may be pre- 
ferable ; but where that is doubtful, as in 
many ſcorbutic and cutancous complaints, 
that it would be more eligible to uſe it 
previouſly combined with an acid, as in 
ſome of the compound preparations. 


As to the compound preparations of 
this metal, that moſt commonly uſed, 
viz. the ſal martis, might probably be 
employed with advantage for that purpoſe, 
as being ſufficiently concentrated, tolerab!y 
certain in its effects, capable of being te- 
duced to a ſtandard,” and not liable to be 
decompoſed by any ſubſtarte contained in 
the Bath waters. The ſame may be ſaid 
of the ſolution of iron in the muriatic and 
vegetable acids as in the caſe af the tin. 
mart. cum ſp. ſalis, and the mars. ſolubilis 
ſeu chalybs rartarizatus. Perhaps, how- 
ever, the fal martis may be thought pre- 
ferable to any of theſe, as being leſs liable 
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to uncertainty in point of ſaturation, fince 
we have it in a cryſtallized form, One 
inconvenience, however, it is liable to, 
which is, that when uſed in a liquid form, 
18 diſſolved in water, the iron is apt to 
ſeparate on ſtanding, which renders the 
doſe uncertain. The tin. mart. cum fp. 
falis is not liable to this inconvenience, and 
on that account would be more eligible. 
As to the preparations of iron with an 
alkali, and with a neutral ſalt, as in the 
mars ſolub. alcalizatus, and the flores mar- 
tiales, their uſe would be lefs adviſable, as 
being more liable to decompoſition, 


We find, by our Experiments, that on 
addition of an alkaline ſalt to the waters, 
a conliderable change was induced on their 
qualities, This would probably happen 
were the mars folub, alcaliz. uſed, the iron 
would be precipitated, and that too, pro- 
bably, in a form not eaſy to be redifſolved, 
With regard to the flores martiales, in 
_ which the iron is united with ſal ammoniac, 
we are inclined to think that their effect 
would not be ſo certain, as the neutral ſalty 
are 
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are at beſt but incompleat ſolvents of iron, 
and would in that caſe only ſerve to increaf: 
the bulk, without imparting any valuable 
qualities to the medicine. On the whole, 
the pure filings per ſe, a ſol. of ſal. mar. 
in water, or the tint, mart. in fp. ſalis, 
ſeem preferable to any of the other prepa- 
rations to be uſed, in order to increaſe the 
chalybeate qualities of the Bath waters, 


How the effects of chis me- 
r talonthe human body would 
be altered by an admixture with the Bath 
waters, is a queſtion not eaſy to deter- 
mine, and can only be known by a long 
attention to the conſequences produced by 
it in theſe circumſtances, under all its ſeve- 
ral forms. We will venture, however, to 
make a few obſervations on this ſubject, 
(which we offer only as hints) deduced 
from chemiſtry, and we own are not 6 
perfect as we could wiſh, as the chemical 
hiſtory of antimony is very incomplete. 
This ſubſtance, in its crude ſtate, would 
probably not be affected by admixture with 


the Bath waters. Alkaline ſalts, indeed, and 
even 
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even calcareous earths, in their cauſtic ſtate, 
us ime water, act upon it by forming a hepar 
ſulph. with che ſulphur contained in it, by 
which its activity is increaſed. Whether 
this is done by the alk. or lime, forming 
with the ſulphur a compound capable of 
difolving the antimony, or by abſtracting 
part of the ſulphur, which rendered it 
inert, is a curious queſtion, Did theſe 
waters contain an alkaline ſalt uncombined 
with any other ſubſtance, or a calcareous 
earth ſeparate in its cauſtic tate, they might 
then affect the qualities of the crude anti- 
mony ; but as here the calcareous earth is 
already ſaturated with ſulphur, no ſuch 
change of them would probably occur, 
The vitriolic acid likewiſe, which we men- 
tioned before, as contained in the waters, does 
not affect antimony combined with ſulphur, 

As to antimony, in form of regulus or 
glaſs, theſe are very ſeldom uſed per {+ in 
a ſolid form, except in the caſe of the vi- 
trum antimonii ceratum, which would be 
probably not afted on by the Bath waters, 
as the antimony would be protected by its 
union with the wax. 
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As fo the compound preparations of this 
metal, the ſaline combinations of it with the 
*vitriolic and t nittous acids are nearly inert, 
and that with the muriatic too ſtimulant for 
internal uſe. The ſolutions of it, theretore, 
in the vegetable acid, are moſt commonly 
uſed, as the tartarum emeticum, and vinum 
antimoniale. How theſe would be affected 
by the Bath water would be a curious 
medical, as well as chemical queſtion. The 
hep. ſulph. cum calce viva, as we before 
obſerved, is not decompoſed by any of the 
acids-ſingly, but when theſe are combined 
with a metal, as in this caſe a double 
elective attraction Þ might take place, az 
in the following ſcheme : | 


„ Antimonium vitriolstum. WeaLuory. 


+ Bezoardium minerale. Bez. Joviale. 

Prom this charaQter of the combination of anti- 
mony with the vitriolic acid, we may coaclude, that 
if any portion of the regulioe, or other preparations 
of antimony be diſſolved, or corroded by the vitriolic 
acid in the waters, its activity would, by that means, 
be rather diminiſhed than increaſed. 


t Dr. Lacas does not ſeem to have thoroughly un- 
derſtood the nature of double elective attractions, 
when, from a notion of the ſtrong attraftion ſubſ f- 
ing between the fixed alkali and the vitriolic acid, 

be 


„ 
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I this ſhould happen, we might be diſ- 
appointed in our expectations from the an- 


»„— 


he afſerted this alt coald not be decompoſed by zay 
other means than by adding the phlogifioa. VItrio- 
late tart. may be decompoſed by a folutica of calcs- 
reous earths, or metals, in agy of the other acids, as 
in the following ſchemes. 


Vitr. acid. 


Veg. alk. ſalt. 


acid. Vitriolic acid. 

x Tartar 
vitrio- 
late. 

hos, Aver, 
lead, or cop- Vegetable alk. 
timon 


7. 
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timony, as it would bg rendered nearly 
inert. Whether theſe preparation would 
be affected by the vitriolic acid in the wa- 
ter, affords room for doubt; we rather 
thiok not, as the vitriolic acid is in its yo- 
latile ſtate, in which, its attraction to an- 
timony ſeems inferior to the 
acid. As to the combinations of antimony 
with hep. ſulph. as in che ſulph. auratum 
antimonii precipitat. it does not ſeem pro- 
bable that their qualicies would be altered 
by admixture with the Bath water. 


The affinity between mer- 
nn. Cory and the vitriolic, ſeem 
more ſtrong than between it and any of the 
other acids. Thus we fee & yellow preci- 
tate always formed on admixture of a ſo- 
lution of mercury in the nitrous acid, or of 
corroſive ſublimate, with any water con- 
taining the vitriolic acid. This kappens, 
in ſome degree, with the Bath waters, 
which inclines us to believe that there is 8 


of the vitriolic acid contained in it 


portion 
(in its ſeparate . 
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which holds the iron diſſol ved“. It might 
be here objected, that we have before re- 
preſented the volatile vitriolic acid as lefs 
ſtrong in its attraction to other ſubſtances, 
than any of the other acids, and, conſe- 
quently, could not decompoſe any ſub- 
ſtance, of whoſe compoſition they made a 
part ; and this ſeems true with reſpect to 
alkaline ſalts, and, perhaps, ſome other 
ſubſtances, but does not hold univerſally. 
The vitriolic acid is found to be changed 
from its fixed to its volatile, and from its 
volatile to its fixed ſtate, by being united 
with ſeveral ſubſtances. By mere cxpo- 
ſure to the zir, the volatile acid becomes 
fixed, and, by its union with iron, and ſe- 
veral other ſubſtances, the faxed ſeems, in 
ſome degree at leaſt, rendered volatile, 
It does not ſeem improbable, that the vola- 
tile acid may be rendered fixed by its union 
with mercury. Whether this be the caſe, 


CC 


* 


* This is rendered more likely by the blackiſh or 
parle colour it firikes with ſolution of galls, being 
heightened by ar dditiom of « little lime water, or a 
few drops of a ſolation of any alkaline ſalt. 
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or that its attraction to that ſubſtance be 
nearly as ſtrong in its volatile, as irs fixed 
form, we cannot determine with certainty, 
If this be true, many of the mercurial pre. 
parations, eſpecially the more active ones, 
mult be altered in their nature, on admix- 
ture with the Bath water, and changed into 
a merc. emetic flavus, or turpethum mine- 
rale. We are not able to diſcover it any 
decompoſition of the ſulphureous impreg- 
nation of the water happens, which we 
might ſuppoſe poſſible, in the ſame manner 
as we before mentioned of antimony in 
like circumſtances ®. We are, however, 
inclined to believe this not to be the cafe, 
as the precipitation would then probably 
have been of a darker colour. Theſe fact. 
would lead us to think, that we could not 
depend, with any degree of certainty, on 
the effects of any preparation of mercury, 


© EXAMPLE 


erc. Quick 
_ Merc. lime. _ 
dulc. | viph. 
ſob- } Mori- c. cal- 
lim. } atica- * 


Sulph. va. 
united 
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united with an acid, except its combination 
with the vitriolic, if taken in or at the 
fame time with the Bath waters. It would 
therefore ſeem adviſcable to omit the uſe 
of the Bath waters, during the time of 
taking the mercurial preparations com- 
mbnly exhibited. Perhaps, however, if 
they were united with ſome of the gum- 
reſinous ſubſtances, as is ſometimes practi- 
ſed, they might be defended from the ac- 
tion of any of the ſubſtances contained in 
the Bach water, and their effects thus ſe- 
cured. 


We beg leave, however, here to repeat 
again, what we formerly ſaid, that we offer 
theſe things only as conjectures, that, we 
think, bear ſome appearance of probability, 


As the compound formed — 
by admixture of milk with the . 
Bach waters, is frequently preſcribed to be 
taken in the way of medicine, it will not be 
entirely uſeleſs, to conſider what may be 


the chemical effects of ſuch a combina- 
tion, 
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The Bath water, in the proportion of 
equal quantities, produces with milk heated 
to the boiling point, a ſeparation of its 
parts, the cheeſy part dividing from the 
lerous, in form of a looſely cohering curd. 
In theſe proportions, however, the {cparg- 
tion is by no means perfect; but when 
made with two parts of Bath water to orc 
of milk, the curd is then ſeparated nearly 
completely. The whey, thus made, has 
little peculiarity of taſte, and, indeed, in 
moſt of its qualities, by what we can learn, 
differs little from common whey, made 
with an acid ſubſtance, and diluted with 
water. By the time and apparatus neceſ- 
ſary for the making it, the atrial impreg- 
nation is entirely diſſipated, and it is not 
improbable that the ſulphureous one may 
be decompoſed by ſuch addition, as the 
whey, thus made, poſſeſſes very little, it 
any, of the peculiar taſte which the Bath 
water acquires on ſtanding. On the whole, 
this compoſition, however ſpecious, appears 
to us to be a very incongruous one, for 
the reaſons above mentioned ; and the 
common pretence alledged in defence of it, 

that 
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that of reconciling the ſtomachs and palates 
of many to the Bach Water, who would aut, 
elſe, be able to bear it, ſcems by no means 
ſuſſicient to juſtity its uſe, Moſt of thoſc 
who come to Bath for ſtomach complaints, 
receive the grea teſt benefit from that part 
ol the impregnation, which, by this means, 
is entirely diſſipated, not to mention that 
the bulk of the doſe is thus increaſed one 
third part, which is a matteg of great con- 
ſequence ia ſuch caſes, In theſe circum-' 
ſtances, therefore, if the Bath waters give 
Gſpuſt, or are with difficulty retained on 
the ſtomach, it would be more adviſeable 
to reconcile their uſe by ſome grateful aro- 
matic addition, and by leſſening the doſes 
of it, than by uſing it when its qualities are 
impaired, and its bulk conſiderably aug- 
mented, If whey, however, be deemed 
a neceſſary addition, we would adviſe a pro- 
portionable quantity of freſh whey al- 
ready made, to be added to the water freſh 
drawn, and to be immediately drank, by 
which means the qualities of the waters 
will be little injured. We are, indced, of 
opinion ourſelves, that whey drank at the 
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ſame time with a courſe of the waters, 
eſpeciall; in the ſpring ſeaſon, might often, 
in many complaints, eſpecially thoſe uſu- 
ally called ſcotbutic, be a very proper pre- 
ſcript, as contributing to obviate the collive 
habit, and heating effects, which theſe wa- 
ters ſo frequently occaſion. We cannot, 
however, ſec any neceſſity for mix ng 
with the waters, as its good effects nou 
be equaily powertul if taken at {ome t- 
val. On the whole, we are inclincd to be- 
lieve, that this remarkable effe&t of th: 
water on milk, has contributed much to 
recommend the product of ſuch a combi- 
nation as a medicine, as impoſing, by 4 
kind of juggler's contrivance, on the un- 
derſtandings of many, and perſuading 
them to believe, that da remark ble a pro- 
duction mult have ſome very unconminon 
virtues. Lo {um vp all; this Pfepala- 
tion ſeems incongruous to the genctal a- 
tentions wherewith the Bath water is prc- 
ſcribed, and not qualified to anſwer any 
purpoſe which might not as eſfectually be 
done by other nicans. 


We 
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We now come to the third 
s queſtion which we — Pa” N 
propaſe to conſider, which is, wwerr ee 
Whether an artificial Bath wa. TE x 
ter be prafticable to be made? what pre- 
paration appro: bes nearceit to it“ and to 
what purpoſes it may be applicable in me- 
dicine? In order to determine this que i- 
tion prop=1!y, it all be neceflry to con- 
lider it ſeparately undet its (everal lic ads, 28 
here divided. 

As to the firſt of theſe, viz. Whether at 
artificial Bath water be practicable ? from 
a review of its contents, we might be, at 
firſt ſight, tempted to pronounce this to be 
far from a difficult operation. As to thoſe 
parts of its impregnation which ſeem mot 
efficacious, viz. the ſulphurcous, the cha. 
lybeate, and the acrial one, the firlt of theſe 
has been proved, by our Experiments, 0 
be very eaſily performed ; and the ta lat - 
ter, according to the experiment before 
cited from Dr. Lewis, mentioned in Neu- 
man's Chemiſtry®*, appear to be equa!ly fo, 


* Page 176. 
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By forming, therefore, a combination of 
ſulphur wich water, by means of quicy 
lime, and adding this compound (previ- 
ouſly filtred) to a portion of greca vittiol 
and quick lime, (which laſt equally de- 
compoſes the vitriol, as well as the aika- 
line he recommends,) in the manner he 
mentions, we might expect to fee formed a 
water poſſc ſied of ſulphurcous, chalybeatrc, 
and aërial impregnations, in the lame man- 
ner with the Bath waters ; capable of be- 
ing made to any degree of ſtrength, and 
wanting nothing material except the heat, 
which might caſily, by immerſing bottles 
of it in boiling water, be imparted to it. 
Notwithſtanding, however, the ſpeciouſ- 
nefs of this reaſoning, we are inclined to 
believe, that a compound thus formed, 
though it might be applicable to ſome 
uſeful purpoſes, and in many caſes, per- 
haps, worth the trial, when the freſh Bath 
water cannot be procured, would prove 
much inferior, on many accounts, to the 
Bath waters themſelves. Artificial prepa- 
rations of this kind muſt labour under 


ſeveral diſadvantages. Frrſt, The propor- 
tions 
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tions of the ſeveral ingredients of which 
the Bath water is compoſed, ſecm very 
happily adjuſted to form a compound 
almoſt univerſally agreeable to the ſto- 
machs and palates of mankind, and, pro- 
bably, on this, no ſmall ſhare of their me- 
dicinal efficacy depends. 
Theſe proportions are unknown to us, 
and, indeed, almoſt impoſſible to be either 
aſcertained in the original, or exactly ad- 
juſted in any artificial imitation of them. 
According, however, to the method by 
which ve might expect to imitate them, 
the chaly beate impregnation mult be vaſtly 
ſtronger in proportion to the other parts 
of its compoſition, than in the Bath wa- 
ters themſelves, in order to produce an 
equal quantity of mephitic air. This 
would render the te difagreeably aſtrin- 
gent, and in all probability Giſguittul to 
weak ſtomachs, which can il! bear a ſtrong 
chalybeate. 


On ſuppoſition, however, that the acrial 
unpregnation might be mechanically per- 
formed, which, it is ſaid, may now be 

M 5 done, 


250 Whether an Artificial - 


done, and that then we might add the 
chalybeate impregnation in what propor- 
tion we thought proper, another difficulty, 
however, (till remains. Calcareous earths 
poſſeſs the quality of rendering ſulphur 
miſcible with water, only in their cauſtic 
ſtate, or when deprived of their fixed air. 
The only method we have of performing 
this applicable to practice, is by calcina- 
tion. This, however, whether from any 
remains of ſome inflammable * ſubſtance 
united with the earth, or from ſome other 
caule, is not yet determined, never fails of 
imparting a ſtrong empyreumatic taſte to 
the water with which it is mixed. 

A great chemiſt, however, is of opi- 
nion, that this is not the only method by 
which calcareous earths may be deprived = 
of their air, and rendered miſcible with 
water; ſince we find it in large quantitics 


nn _— — 
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This ſeems not unlikely, as the lime made from 
Hells, which we might ſuppoſe to have ſome animal 
inflammable ſubſtances adhering to them, is found 
to impart a flronger empyreumatic taſte to water, 
than the lime made from ſtones. : 

diſſolved 
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diſſolved in many ſprings, which poſſeſs 
none of the empyreumatic taſte, ſo diſlin- 
guiſhable in lime water. How this may 
be performed has hitherto eluded our 
ſearch, and may, poſſibly, continue to be 
reckoned among thoſe wonderful phenno- 
mena of Nature, for which we arc not 
able to account by any viſible means. The 
chemiſts, however, are of opinion, that 
this may be performed by ſeveral methods; 
and to the difference of manner in which 
the earth is deprived of its air, they attribute 
the different taſtes which theſe waters arc 
obſerved to poſſeis. 


That there is a juſt foundation for theſe 
ſuppolitions, appears from the Bath wa- 
ters, which, although they contain mani- 
feſtly a calcareous carth in a cauſtic ſtat, 
united with the ſulphur, have nothing of 
the empyreumatic taſte of the con pound, 
which, in other teſpects, reſembles it. 
Many of the petrifying waters, likewiſe, 
which contain calcareous carth in large 
quantity, which they ſoon depoſit when 
expoſed to the air, in the fame magnet 
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wich lime water, are wholly diveſted of 
the empyreumatic flavour belonging to 
that ſubſtance, 


Theſe reaſons, in our opinion, weigh 
very ſtrongly againſt the probability of en- 
tire ſucceſs from an attempt of this kind. 
| Nevertheleſs ſuch trials may not be with- 
out their uſe. 


The Bath waters, as was before ob- 
ſerved, loſe many of their valuable pro- 
perties on ſtanding ; could any preparation, 
therefore, be invented, which might in 
any ways reſemble them in their eſtects, 
ſome deficiency, in point of agreeablenels, 
might be complied with. It is not impoſ- 
ſible, that, by repeated trials, the propor- 
tion of the ingredients might be ſo ad- 
juſted, as to form a compound not very 
diſagreeable to the taſte. If this could be 
effectually performed, it might be of great 
ſervice to many, whoſe ſtate of health, or 
circumſtances in life, do not allow them to 
take ſo long a journey, as this place muſt 
neceſſarily be from many parts of the 
kingdom. How it may be beſt done we 
ſhall next conſider. We 
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We ſ no come to the ſecond diviſion of our 
queſtion, which is, What pre- win prepe- 
paratio! approaches neareit 0 — 
the it water in taſte and % Bath 
quale For the reaſons a- water, Oc. 
bove given, we muſt not expect any very 
exact 1mitation of them, eſpecially in the 
firſt of theic articles, but the preparation, 
which ſeemed on the whole moit to re- 


ſemble them, was as follows : 


Let zij. of waſhed flowers of ſulphur be 
ground with 368. of quick lime; during 
the trituration, add gradually ij. of pure 
rain, or diſtilled water; ſtrain it off, Take 
then a ſtrong glaſs, or ſtone bottle, of a 
quart contents, put into it 316. of green 
vitriol, and zi. of quick lime “, (freſh 
burnt;) pour on it the forementioned liquor, 
and cork it cloſe up immediately. This 
preparation will keep, cloſe corked, three 


— 


* Lime made from lime ſtone is preferable to that 
made from ſhells, as the latter is obſerved to give 
more of an empyreumatic tafle. As, however, they 
both poſſeſs it in ſome degree, it ſeems to give ſome 
foundation for the ſuppokition, that all lime ftone 


were originally formed from the cxuviz of animals. 
6 or 


* * 
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or four days, without any remarkablc ſe- 
paration of its parts. 


When wanted for uſe, Fij. of it may be 
added to F vj. of common rain, or diſtuled 
water previouſly heated rather above the 
degree of the Bath water, and drank im- 
mediately. 


This compoſition, thus diluted and 
heated, reſembles, in ſome meaſure, tlic 
Bath water, though we own it to be very 
deficient in point of agreeableneſs of taſte. 
The proportion of the ingredients that 
form this compoſition to one another, and 
to the fluid with which they are united, is 
not eaſy to be aſcertained, as we know not 
in what quantity the hep. ſulph. c. calce 
viva is miſcible with water, and as to the 
fixed ir, that is ſtill leſs determinate. The 
proportion of the iron, however, in J vii. 
of the preparation, is ſomething lefs than 
two grains of the green vitriol, to Z vii), 
of the fluid, and as each grain of this 3 
ſuppoſed to contain one-third of a grain 
only of iron, 3viij. of this mixture con- 
tains two-thirds of a grain of iron, which, 

though 
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though no great quantity, is yet vaſtly 
ſtronger than the Bath waters, which, al- 
though their taſte is evidently chalybeate, 
do not contain above one thirty-ſeventh of 
a grain in Ixvj. of the water. The pro- 
portion, therefore between the artificial 
preparation, and /the native Bath waters, 
as to ſtrength of chalybeate, is* nearly as 
forty-nine and a half, to one, omitting 
fractions, which is a very great diſpropor- 
We now come to the laſt $5 die de 
and moſt important diviſion % the ariif- 
of the queſtion, viz. To what 7 — 
purpoſe the artificial compo- 222 
ſition we lately mentioned may * 
be applicable in medicine? It would much 
exceed the limits of a work of this kind, 
and, moreover, require a great degree of 
practical experience in the effects produced 
by it, which we do not pretend do, in or- 
der to determine this queſtion fully. For 
theſe reaſons, we ſhall not enter into parti - 
cular circumftances, but only give a few 


general hints, drawn from analogy, chiefly 
relative 
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relative to thoſe kinds of diſorders in which 
it is likely to be of ſervice, or not, in ſup- 

plying the place of the Bath watcrs. 
As no fair trial has been yet made of it 
in practice, our reaſoning on its effects can 
be only theoretical : As we have, however, 
. great reaſon to believe, that it reſembles 
the Bath water in moſt of the material ar- 
ticles in its compoſition, it will ſcarce be 
thought unreaſonable, if we attribute ſome 
degree, at leaſt, of the ſame effects to it. 
As we do not, however, pretend to alledge 
that it poſſeſſes the qualities of the Bath 
water entire, it will y come under 
our conſideration, to enquire how far this 
variation nay influence its effects. 
The principal differences between the 
artificial preparation, and the native Bath 
water, ſeem to be, that in the firſt, the 
taſte (for the reaſons before mentioned) is 
leſs agreeable, and the chalybeate im- 
pregnation ſtronger. As to the propor- 
tion of fixt air, which they reſpectively 
contain, it is not eaſy to determine; there 
is, however, ſufficient proof, that it enters 
into. 


Uſe of the Ariificiel Barum Warzg. 257 


into the compoſition of each in large 
quantity: The Bath water, indeed, con- 
tains beſides a portion of ſelenites, and a 
ſmall quantity of common ſalt, neither 
of which form any part of the compoſi- 
tion of our imitation of it, If it ſhould be 
thought proper to make the reſemblance 
more exact, a few grains of cach of the 
laſt · mentioned ſubſtances may caſily be 
added. From the inactivity of the former, 
and ſmall proportion of both theſe in- 
gredients, we cannot, however, think ſuch 
a nicety at all requiſite, or that the Bath 
waters themſelves would be in the leaſt 
injured in their medical virtues, hould 
they be deprived of theſe parts of their 
impregnation. Although we cannot think 
this difference of any great conſequence, 


—— — 


® In the table of contents of the Bath waters, it 
was there ſaid, that it contained felenites in large 
quantity. This, however, is only to be underfiood 
of its proportion of ſaturation, in compariſon with 
other ſaline bodies, it being ſcarcely perceptibly 
ſoluble. The real quantity contained in them is 
-- in proportion to their teſpectise 


yet 
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yer the firſt we mentioned, viz. that of 
taſte, is a very materia! one, and «hich 
muſt greatly enhance the valus of the 
Bath waters, above every imitation of 
them that is deficient in this article. 


This circumſtance would prevent its 
coming into uſe among a conſiderable part 
of the caſes recommended to theſe waters 
for relief. Great numbers of theſe conſiſt 
of ſuch as have injured their health by 
too free a courſe of life: Of theſe, the 
ſtomachs in general ar* very delicate and 
tender, and ſuch as, being accuſtomed to 
great indulgence, we can {carce expect can 
be brought to ſubmit to make a proper 
trial of a remedy, whoſe good effects 
muſt of neceſſity be Now, and often not 
ſufficiently evident to compenſate for the 
diſagreeable circumſtance of taking a me- 
dicine of an ungrateful flavour, whoſe 
doſe muſt be large, frequently repeated, 
and continued for a length of time, before 
any conſiderable benefit can be expected 

from it. Of theſe we could have little ſe- 
+ curity in their perſiſting in the uſe 1 8 
a ſuf- 
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a ſufficient time to make a proper trial of 
its effects ; and even it any ſhould have 
ſufficient reſolution to attempt it, it is pro» 
bable that the diſguſt it might occaſion, 
would either prevent its being retained on 
the ſtomach, or fo influence its ciieds, as 
to diſappoint our hopes. Ir is a common 
obſervation of medicines that are given 
with the intent of ſtrengthening the ſto- 
mach, and powers of digeſtion, that, un- 
leſs they can be made tolerable to the taſto, 
little good is to be expected from them. 


The chalybeate impregnation likewiſe, 
though in general well adapted to the cure 
of theſe complaints, would here, probably, 
on ſeveral accounts, be too ſtrong to be 
ventured on, at firſt eſpecially, as being 
then ſo apt to give diſguſt io weak ſto- 
machs, and as the irritation occaſoned by 
it might prove too violent a ſhock in 
many of the caſes recommended to theſe 
waters, which are often themfclves, when 
freſh drawn, too heating, and would, 
probably, be much more fo Cid they con- 


tain fo large a proportion of the chaly- 
be ate 
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beate as is neceſſary to form the artificial 
one. Some degree of ſtimulus is generally 
of great ſervice, but an exceſs in this point, 
_ eſpecially in many female complaints, may 
be of dangerous conſequence. The firſt 
of theſe reaſons would ſeem likely to diſ- 
appoint our hopes, in all caſes where the 
ſtomach was, in any conlicerable degree, 
primarily or ſecondarily the feat of the 
complaint, as in many bilious and gouty 
caſes the nephritic colic, indigeſtions, 
retchings to vomit, &c, ſuch as females 
are peculiarly liable to, and other weak- 
neſſes of the alimentary canal, in all which 
the native Bath water is of great ſervice. 
The large proportion of chalybeare, like- 
wiſe, in the artificial Bath water, would 
render a trial of it improper in all caſes 
where there was any degree of a feveriſh 
tendency, although on other accounts it 
might be likely to be of ſervice, as it 
would moſt probably aggravate theſe 
complaints. This would forbid its uſe 
in many rheumatic. caſes of the acute 
kind, which often find great benefit from 


the Bath waters. 
Not- 
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Notwithſtanding, however, theſe diſad 
vantages, we are ſtill inclined to believe, 
that there may ſome caſes occur wherein 
the aſore mentioned preparation may form 
an uſeful ſubſtitute to them. Many com- 
plaints in which the ſtomach is little (at 
leaſt obviouſly affected, ſuch as leproſies, 
ſcrophulous diſorders, ſcorbutic eruptions, 
and, in general, cutaneous diſorders un- 
attended with fever, ſeem particularly 
adapted to a trial of this kind. The ſul- 
phureous and chalybeate impregnations 
ſcem- here to be of great ſervice, as is 
proved by analogy of the good eſſects of 
theſe ſubſtances when given in the way of 
medicine in theſe diſorders ; and it is not im- 
probable to ſuppoſe, that, from theſe parts 
of their compoſition, the Bath waters have 
gained a great part of the reputation they ſo 
juſtly merit in the cure of theſe complaints, 


As, however, both the chalybeate and 
ſulphurcous impregnations may be taken 
in ſubſtance in much larger proportion 
than ca: be contained in any quantity of 
the Bath waters that we can ſuppoſe to be 
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taken in a moderate ſpace of time, it 
would, probably, be of great ſervice 
could a method be invented of adapting 
the ſtrength of the medicine xp the circum- 
ſtances of the patient, without increaſing 
the bulk of the doſe, 


The artificial preparation 'above men- 
tioned, ſeems likely to fulfil this intention, 
as it may be diluted to any degree, in the 
manner aboye-mentioned, without the leaſt . 
injury to its qualities. Although we ex- 
cepted bilious caſes out of the number of 
thoſe in which our artificial preparation 
was likely to be of ſervice, we deſire to be 
underſtood to mean thoſe only in which 
the ſtomach is ſo affected in conſequence, as 
to make it doubtful if it would be retained, 
On the contrary, it ſeems likely to ſuit 
many complaints of the liver kind, eſpe- 
cially obſtructions of that viſcus, (always 
excepting thoſe attended with any degree 
of fever, in all which its uſe would be 
highly improper,) eſpecially as it is poſſeſſed 
of a quality, the want of which ſome- 


times prevents the uſe of the Bath waters, 
that 


N u 
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that of keeping the body mildly open, a 
circumſtance of the utmoſt conſequence in 
theſe complaints. From obſervation of 
this quality, we ſhould imagine it likely to 
be of ſervice in many. colicky diſorders, 
particularly the Celica Piilonum, for the 
cure of which the Bath waters are fo re- 
markable. If it ſhould be found eſſicaci- 
ous here, it would be a diſcovery of great 
importance, as this diſeaſe is chiefly con- 
fined to the lower rank of people, artificers 
eſpecially, whoſe circumſtances and em- 
ployment would not permit them to make 
uſe of the waters themſelves. Whether 
or no it would anſwer, we do not pretend 
to determine. Where, however, an op- 
portunity of uſing the Bath waters cannot 
be had, we ſhould, from analogy of its con- 
tents, and eſpecially from the laſt-men- 
tioned effect of it, recommend a trial to be 


made. 


In caſes, likewiſe, where the aſtringent 
and corroborant effects of the Bath water 


are required, as in many female weakneſſes, 
barrenneſs ariſing from this 1 
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other complaints of this kind, we ſhould 
think this preparation likely to be of ſer - 
vice, as the chaly beate impreFnation, which 
is in theſe caſes of great efficacy, is much 
ſtronger than in the Bath waters themſelves, 
and may be increaſed at pleaſure, The ec- 
coprotic eſſects of the ſulphureous impreg- 
nation likewiſe, ſeem exccedingly well ad- 
apted to obviate the heating effects of the 
chalybeate, and allow its uſe in larger 
quantity than otherwiſe it would be pru- 
dent to venture on. In chronic rheuma- 
tifms, likewiſe, where there is none, or but 
ſmall degree of feveriſh diatheſis, this me- 
dicine ſeems likely to ſupply the place of 
the Bath waters with good ſucceſs, as cha- 
lybeate waters are found, in many ſtages 
of it, of remarkable efficacy ; and the qualiry 
of this, lately mentioned, which is con- 
trary to the generality of the native waters 
of this kind, would much our 
expectations from it, The Bath waters 
have ſometimes been found of great uſe in 
calculous, nephricic complaints. From 
analogy of its contents, and more eſpecially 
from its poſſeſſing the laſt mentioned qua- 
lity, 


Uſe of the Artificial Batu Wart. 265 


lity, we ſhould be inclined to think our 
imitation y, in ſome meaſure, to 
ſupply the of it in theſe caſes. A- 
_ TT he 
particularly ſerviceable in this diſorder, and 
ſeſſes in a high degree, which may be ftill 
farther increaſed, at the ſame time that its 
heating effefts are not ſo remarkable, on 
account of irs laxative qualities. By this, 
however, we only mean, ſuch caſcs as have 
no marks of a conſiderable calculus being 
already formed, and are not atrended with 
any ſigns of fever, or inflammation of the 
part, as in both, or either of theſe caſes, the 
native Bath water, and our imitation of it, 
would be equally improper. In all caſes, 
likewiſe, where the ſtomach is drawn into 
conſent during the nephritic proxyſm, and 
retchings to vomit, nauſea, &c. are the 
nn 
| would be by no means 
| brag — as it is at beſt but diſa- 


greeable in taſte, and, at ſuch a ſeaſon, 


A 


ſymp⸗ 


„ — _— I 0 
. 1 a> „ , * , 2 — ' 4 FI 
* 4 8 


_ my 
* F Le 
F — 


266 Uſe of the Artificial Barn WIr. 


ſymptoms before mentioned, which we 
ought, by all means, to attempt to alle- 
viate, Moreover, as theſe circumſtances 
are generally attended with ſome de- 
gree of fever, the ſtimulus of the ſtrong 
chalybeate would then be highly im- 
proper. i 
The caſes that ſeem beſt ſuited to 
a trial of this kind, and indeed to the 
Bath waters themſelves, ſcem to be of 
thoſe who are ſubject at times to light 
gravelly complaints, yet without any 
reaſon to think a calculus is really 
formed, If uſed in the intervals of theſe 
paroxyims, it may be of ſervice, acting 
as a gentle ſtimulus to the organs of 
ſecretion, and promoting the urinary as 
well as abdominal diſcharges. By theſe 
means the gravelly concretions might 
be either prevented, (as they ſeem ſome- 
times owing to too long a ſtay of the 
urine in the body, as we ſee thoſe moſt 
liable to it, who, from neceſſity or any 
other cauſe, have been accuſtomed to retain 
their 
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their water a long time,) or at leaſt diſ- 
charged as ſoon as formed. In diſorders 
wherein the ſtimulating qualities of the 
Bath waters ſeem to be moſt effica- 
cious, as in paralytic complaints, it is 
not eaſy to determine how far our arti» 
cial preparation would be qualified to 
ſupply their place. The fixed air in 
theſe caſes ſeems to be the moſt cffica- 
cious part of their compoſition, and it is 
not certainly known what proportion 


of this ingredient the native Bath water | 


and our preparation-bear to one another, 
even of late been made a doubt, 
fixed air itlelf be not diverſified 
in its qualities, according to the ſub- 
from which it is procured, If 
this be true, we can have no ſecurity 
of any artificial compoſition whatever 
reſembling the Bath water in this re. 
ſpect 


„ as we know not by what means 
latter becomes thus impregnated. 
re does not, however, ſeem to be 
good grounds for ſuch an opinion, 
however, the chalybeate impreg- 

N 2 nation 
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nation is of itſelf a ſtimulating ſub- 
ſtance, and as the artificial preparation 
poſſeſſes this, as well as fixed air in 
large quantity, which laſt, in the ſtate 
in which it is in the under 
our conſideration, poſſeſſes qualities fi- 
milar to thoſe that reſide in the Bath 
waters, we cannot help thinking it, in 
ſuch caſes, from analogy of its contents, 
trial 


worthy a It ſeems moſt likely to 
fucceed in thoſe caſes where the ſto- 
mach was little at leaſt obviouſly af- 


fected. The 


—_— 


compoſition ſeem likely ro be of great 
ſervice here. Moſt of thoſe who have 
any degree of this diſorder are of a 
coſtive habit, which is 2 


favourable circumſtance 
order to obviate 
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habit returns in a greater degree, and 
the body is weakened by the operation 
of the cathartic; which is a circum- 
ſtance by all means to be avoided. On 
this account, the milder purgatives have 
generally been made choice of. Theſe, 
however, by frequent uſe become ha- 
bitual, and require their doſe to be 
increaſed, and if long continued ate ob- 
ſerved to weaken the tone of the in- 
teſtines. 

Could a medicine be found out, which - 
would prove a conſtant, but gentle ſti- 
mulus to the inteſtines, and at the ſame 
time, by its aſtringenet and corroborating 
qualities, tend to reſtore their tonic 
powers, to the want of which, the cof- 
tiveneſs in theſe caſes is generally ow- 
ing, it might prove a very happy com- 
bination of effects, We leave it to ex- 
perience to determine, if the artificial 
preparation might not, in ſome degree, 
at leaſt, anſwer both theſe purpoſes. 

How this preparation might ſucceed 


in gouty complaints, for the cure of 
N 3 which 
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which the Bath waters are ſo much 
famed, is ſtill more difficult to conjec- 
+ The intentions of cure vary fo 
uch in the ſeveral ſtages of this diſ- 
| ſcarce any medicine whatever 
to be univerſally of ſer - 


In what manner the native Bath waters 


Os hy cat of price deem 
eſtabliſhed in it, of which the faculty 
of phyſic have any great reaſon to boaſt, 
notwithſtanding it has been treated on a 
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lified to anſwer ſuch an intention, as it 
| contains the fixed air and chalybeate im- 
. pregnation in large proportion, both 
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which are very efficacious in this re- 
ſpect. 

One great inconvenience, however, 
the artificial preparation would be liable 
to: In gouty complaints, the native 
Bath waters are obſerved to be remarkably 
efficacious in removing the ſeat of the 
diſorder from the head and ſtomach to the 
extremities. When this is the caſe, nau- 
ſea and vomitings are generally concomi- 
tant ſymptoms, and theſe the Bath water 
ſeems peculiarly to relieve, and is fre- 
quently the only ſubſtance which the 
ſtomach can be induced to retain. In all 
probability, their being of a taſte almoſt 
univerſally acceptable, is a great ſource of 
this quality. 

In this circumſtance, indeed, our imita- 
tion falls far ſhort of the original, and 
until this deficiency caa be ſupplied, 
which, at preſent, does not ſeem likely, 
we.can have little hopes of its proving 
of equal efficacy in the cure of this diſ- 
order. 


More- 
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Moreover, as the gout attacks thoſe 
generally, who have been accuſtomed to 
great indulgence of their palate, we are 
apt to think, that few of thoſe who owe 
their diſorder to this cauſe, would be in- 
clined to make a ſufficient trial of a me- 
dicine that had fo little to recommend it in 
that reſpect. | 

Fortunately, however, this diſorder 
falls chiefly on thoſe who have it in their 
power to make à trial of the Bath waters 
themſelves, and to theſe we would al- 
ways recommend them, in preference to 
any imitation. As, however, the gout 
ſometimes attacks the lower ranks of life, 
and many ſuch as we cannot ſuppoſe have it 
in their power to make the experiment, 
to theſe a trial of our imitation of them 
might not be improperly recommended. 
If drank diluted, in the manner before 
mentioned, during the intervals of the 
fir, it might poſſibly be of ſervice in ſhort- 


ening their duration, and rendering them 
more tolerable. 


One 


* ad - - "_ 
* * * L 
p PF 


4 4 * 
= 
* 4 md 
4 " = 
wh 
WW, 


I 274 Uſe of the Artificial Ba vn Warren, 


One circumſtance ſeems to recommend 

its uſe in this, and ſeveral other com- 
plainta, which is, that, if drank with the 
general cautions above mentioned, no harm 
is likely to accrue from it. 

We have thus gone over, in a curſory 
manner, the general diſorders in which 
the Bath waters are found of uſe, and 


thoſe rather more particulatly, in which 


the laſt mentioned preparation was likely 
to be of ſervice. Perhaps it may be 
thought that we have delivered our 
thoughts on this ſubject too freely, as we 
1 
ſupported by experience. 


But we hope the candid Reader will 


this Work, that we ſuggeſt what has 
been here ſaid, concerning the medicinal 
effects of our imitation of the Bath wa- 
ters, only as hints that we think beat ſome 
appearance of probability; and do not 


expect, or wiſh, to ſee them made 2 


foundation for general practice, until the / 
| Aae 


recollect, what we ſaid in a former part cf © N 
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